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ABSTRACT 
This thesis uses data from the 1976 Australian Census of Population 
and Housing to analyse the inter-relationships among schooling decisions, 
labour market conditions and labour market performance. In the light of 
the dearth of previous research the prime intent is to establish the broad 
features of these inter-relationships. 
The thesis quantifies the earnings advantage of the better educated, 
anc]_ __ the unemployment rate reductions and occupational prestige gains 
associated with additional years of education. our results suggest that, 
in general, education is a profitable invesbnent. There are differences 
between various groups, however. Che of our subsidiary themes is the 
different experiences of the Australian and Overseas born. 
our analysis of school participation rates suggests that family income 
is the most important determinant of school participation. The effect of 
the level of unemployment upon school participation is only modest. And in 
some instances the direction of its influence is contrary to conventional 
wisdom. 
A number of influences of education on the labour market require 
further research in the light of our findings: the areas in which further 
detailed research is required are indicated. 
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CHAPTER 1 
INTRODUCTION 
The teenage labour market underwent dramatic change during the 1970's. 
Change occurred on both the demand and supply sides of the market, and to 
the institutional setting. Interv.Dven with these teenage labour market 
phenomena v,;ere imfX)rtant shifts in the schools sector. Perhaps the most 
imfX)rtant change has been a persistently high level of unemployment which 
is now widely recognised as a serious economic and social problem. 1 
The apparent social, economic and p:)litical importance of these 
changes provide the motivation for this thesis. It investigates the 
INTER-REIATIONSHIPS AMONG SCHOOLING DECISIONS, Ll\BOUR MARKET CONDITIONS AND 
LABOUR FORCE PERFORMANCE. As such it will be mainly concerned with 
teenagers. However, teenagers' decisions today are influenced by the 
expectations they hold as to their future. One method of forming these 
expectations is through examination of the present performance of older, 
though comparable, groups. 'llius, to fully understand teenage decisions, we 
need also to include an examination of adult labour market performance 
within the scope of the thesis. 
'Ihis aim is fulfilled primarily through the analysis of data from the 
1976 Australian Census of Population and Housing. 'Ihese data contain 
detailed cross-classifications of the ¼Drkforce which are unavailable in 
more recent published labour market statistics. 'Ihe conclusions derived 
from this analysis of cross-section data indicate the spatial distribution 
as v,;ell as the distr1bution over various socio-economic groups of many of 
1. A brief outline of the changes is presented in Appendix l.A. 
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he phenomena we observe. They are also used to make inferences relating 
o the changes which have occurred over time. 
The manner in which the Australian Bureau of Statistics makes 
ava ilable the Census data means there will be some discontinuity among 
sections of the Thesis. There is no Public Use Sample of individual 
observations from the Australian Census. The data are made available in 
the form of cross-tabulations (of as many as 13 classifying factors). 
These are referred to as the Census Matrix Tapes (of which there are around 
43) . -- It is the less than complete overlap between the classifying factors 
on the Matrix Tapes which is the cause of the discontinuity. We endeavour, 
however, to keep such to a minimt.nn. 
The thesis has nine chapters. Chapter_ two contains a 1 i terature 
review. It examines both theoretical and empirical contributions relating 
to the treaL~ent of education as an investment, and indicates how the 
theo retical c\Jntributions shall be applied in the thesis. The third 
chapter follows a traditional human capital approach and employs the 
internal rate of return technique to calculate rates of return to various 
incremental education levels. The primary purpose of this chapter is to 
answer the question: 'Is educational attainment important in determining 
earn ings in the Australian labour market?' 
In Chapter four the effects of labour market experience upon earnings 
are examined. The standard Mincer 'schooling and experience' earnings 
funct ion is used to obtain estimates of the separate effects of education 
and experience upon earnings. 
The fifth Chapter focuses upon unemployment. It examines the question 
'Who are the unemployed?' in terms of sex, age, school leaving age, marital 
status, qualifications level, geographical location and birthplace. A 
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maximum likelihood method of estimation is employed to derive predicted 
unemployment rates for various teenage and adult groups. 
Chapte r six examines the degree of occupational segregation. It 
develops two maJor themes. First, it examines whether the different labour 
market experiences of the Australian and Overseas born established in 
Chapters 3 to 5 come about through different links between education and 
occupa tion or whether they are the result of different labour market 
performance within each occupation. Second, it uses the Australian 
National University status attainment score -to assess whether or not some 
groups attain relatively greater upward social mobility through additional 
yea r s of education. 
Chapter seven examines the degree of overlap between the schools 
sector and the labour market (that is, part time employment whilst dt 
' school full time). The number of overlap jobs increased during the 1970's 
(see Appendix l.A). This has important implications both for the schools 
sector and for the labour market. Thus, we seek to determine the 
characteristics of the overlap population - Do they come from low or high 
income families? How much do they earn? This chapter also encompasses a 
brief examination of t he likely impact of work experience gained during the 
schooling period on future labour market performance. 
Chapters two through six demonstrate the soundness of an investment in 
education. In Chapter eight we turn to answer the question: 'What facto r s 
are important in determining school participation rates'? 
Finally, Chapter nine gives the conclusions reached from the s t udy, 
and provides an agenda for future research. 
CHAPTER 2 
ON THE ECONOMICS OF EDUCATION 
A REVIE'W OF THE LITERATURE 
I nd ividuals acquire additional education for a variety of reasons. 
The f act that people with more education earn, on average, higher incomes 
is l ikely to be one of the more important ones. In this sense the costs of 
addi tional education constitute an investment in increased future earnings 
capac ity. By analogy with physical capital, the stock of human capability 
which yields a future stream of income as a result of this investment has 
been termed human capital. 
The concept of human capital has a long history, dating back to Smith 
and Marshall [see Vaizey (1962), Kiker (1966)]. However it was the 
important contributions of Mincer (1958) (1962) , Schultz (1961) and 
Becker (1964) in the late 1950's and early 1960's which appear to have 
fi rmly established the human capital concept. The threshold nature of this 
period for the human capital concept is evident from the opening statement 
of Schultz's 1960 Presidential Address 
Association. 
to the American Economic 
"Although it is obvious that people acquire useful skills and 
knowledge, it is not obvious that these skills and knowledge are 
a form of capital, that this capital is in substantial part a 
deliberate investment, that it has grown in Western societies at 
a much faster rate than conventional (non-human) capital, and 
that its growth may well be the most distinctive feature of the 
economic system." (1961,p.l) 
Schul tz went on to outline what he saw as the most important activities 
that improve human capabilities, namely, on-the-job training, formally 
organised education, health facilities and services, study programs for 
adul ts, and migration. Whilst each of these aspects of human capital has 
been the subject of many studies, we concentrate on the first two. 
This review has five main sections. Section 2.I 
1958 developnent of the human capital concept. 
sketches the 
It examines 
Page 5 
post 
both 
heoret ical aspects and empirical findings relevant to the thesis. Section 
2.II attempts to synthesise the evidence on some outstanding issues 
associated with human capital theory. The competing theory of 
credenti alisrn is critically reviewed. Section 2.III is devoted to an 
examination of optimal control models of human capital accumulation. The 
main objective is to outline the implications these analytical models have 
regard ing school participation and the overlap between school participation 
and labour force participation. In Section 2.IV Australian empirical 
research on the economic benefits of education is briefly reviewed. 
Sect ion 2.V uses the highlights of the literature review to impart further 
direction to the aims of the thesis outlined 1n the previous Chapter. 
2.I POST 1958 DEVELOPMENTS OF HUMAN CAPITAL THEORY 
The early education researchers asserted that education fostered the 
developnent of various skills and attitudes, the possession of which 
rendered the better educated more productive than the less educated. As a 
result the better educated earned more, and the educational attainment of 
the individual was seen as a deliberate choice towards self betterment. 
Consequently it became embedded in an investment framework. 
'Is education a good investment'? 
To answer this question it is first necessary to define the benefits 
and costs of education, measure these, and to establish both decision 
criteria and rules. 
A wide array of potential benefits from the acquisition of human 
capital has been put forward. Weisbrod (1962) sets out a taxonomy of 
benefi ts wherein t¼D broad categories are recognised. First, there are the 
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benefits realised directly by the individual. Included in this category 
are the direct financial returns such as higher earnings, and the 
non-financial returns such as increased job security and a more pleasant 
work environment. Second there are the benefits which are external to the 
indiv idual such as benefits accruing to people within the individual's 
amily, to people at his place of work and to society in general. 
Likewise, the costs of education consist of t¼K:> components. First, 
there are costs borne by the individual. As categorised by Becker (1964), 
these -include the direct costs of education such as student fees, the cost 
of text books, any living expenses beyond those which would have been 
incurred had the individual not been studying, as well as the indirect cost 
of the time devoted to study - the foregone earnings. Second there are 
the costs borne by society. For example, expenditure on education by the 
State may be free. to the individual, but using scarce resources, will not 
be free to society. 
The profitability of investment in education involved measuring these 
benefits and costs. With respect to benefits, attention was focussed on 
the benefits that accrued directly to the individual, and in particular the 
i ncreased earnings capacity of the individual. External benefits have been 
largely ignored in the literature. Discussion of the costs of accumulating 
human capital placed particular emphasis on foregone earnings. 
The Internal Rate of Return Technique 
The decision criterion employed in most of the early empirical 
appl ications of the human capital concept was the internal rate of 
1 
return. The internal rate of return is the discount rate which equates 
1. This was not the only decision criterion used but it was the most 
popular. Other methods include a comparison of the net present value 
of the lifetime earnings streams associated with different education 
l evels [Houthakker (1959)], and a comparison of the undiscounted income 
streams [Miller (1960)]. 
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the net present value of the net income streams associated with the tv,,Q 
education levels compared. 
To illustrate this criterion, consider an individual who has completed 
(S-1) years of schooling and who chooses between leaving school immediately 
and receiving the net income stream represented by the sequence of values 
y (S-1 ), t = 0, ..•• , N, or acqu1r1ng one additional year of schooling 
and receiving the net income stream represented by the sequence of values 
Yt(S), t = 0, ••• , N. 
The effect of the additional year of schooling on earnings at any age 
[Dt (S)] is defined as the difference between the two income 
streams - i.e., 
The individual is assumed to make decisions so as to maximise the net 
present value of his lifetime earnings. Equivalently, he may be viewed as 
str iving to maximise the net present value of the future stream of 
N 
Max V = I Dt(S)/(l+r) t 
t=O 
where N is the length of working life. 
<l> 
The internal rate of return is the rate of interest which will equate 
the sum given in <l> to zero. That is, the internal rate of return is 
defined implicitly by: 
H t 
t I 0D t ( S) / ( 1 + r) = 0 
Both social rates, which took account of all costs incurred by, and 
all benefits accruing to society, and private rates which took account only 
of costs borne by, and benefits received by, the individual were 
considered. These rates differ because of differences between social and 
private costs and benefits. If the discounted difference between social 
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and private benefits exceeds the discounted difference betiween social and 
private costs, the social rates of return will exceed the private rates. 2 
Two decision rules iwere used 1n conjunction with the private internal 
rates of return: 
1. A comp:1r1son of the rate of return from education with the rate of 
r e turn on physical capital. Efficiency 1n the allocation of resources 
requires the rate of return from education to be equal to that on 
alternative, non-education investments of an equivalent risk cl ass. 
2. A comp:1rison of the rates of return to different education levels. For 
efficient allocation the rate of return to different education levels 
should be equal. 
Some rather substantive uses were envisaged for the results of the 
rate of return calculations. For instance, the demand for additional 
education was postulated as being positively related to the internal rate 
of return as depicted in Figure 2.1. 
FIGURE 2.1 
DEMAND FOR EDUCATION 
Rate of 
Return 
% Enrolled 
Hence, it was suggested that the calculation of rates of return to 
2. The d iscount rate implied is the private i nternal rate of return. 
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given level s of education at various points in time could be used to 
predict changing patterns of enrolments over time [see Becker (1964,p.70) ]. 
Likewise , t he rates of return calculated for given levels of education for 
various demographic groups at a point in time could also be used to analyse 
he rel ative demands for education by those groups [Becker (1964,p. 69 ), 
Hanoch (1967,p.327)]. 
If applied in this manner the rates of return could have far reaching 
implications. It is important, therefore, that the methodology employed in 
thei-r- -calculation be carefully reviewed. 
Internal Rate of Return Methodology 
First, as is evident from the framework set out above, information is 
needed on the tMJ income streams, Yt(S) and Yt(S-1). This information 
was invariably obtained from cross-section surveys. In order that 
cross-section data should reflect the expected future life cycle income 
stream several adjustments were necessary. For example, because of the 
secular growth in earnings resulting from productivity increases, a person 
of g iven educational attainment will expect to have greater earnings at a 
futu re date than a person presently within the same age-education category. 
To account for this factor the usual practice was [following 
Becker (1964,p.73)] to use cross-section age-earnings profiles to set the 
relat ive pattern of earnings across school leaving age groups, and to use a 
geometric growth factor to capture the secular growth in earnings. Thus, 
if Yt(S) is the income observed in 1976, the estimate of the income t en 
years later is: 
10 
Yt (S) • (l+g) 
wher e g is the annual rate of growth of earnings. 
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The application of a uniform rate of growth -g- to all incomes implies 
hat the relative incomes earned by different educational attainment levels 
remain unchanged over time. It is questionable whether productivity gains 
are sha red in this manner. An overall growth in income is consistent with 
variety of income differentials between education levels. The present 
assumption is best viewed as a convenient mechanical adjustment which 
appea rs more plausible than assuming that absolute income differentials 
remai n unchanged over time (and hence the relative income position of the 
. ) 3,4 better educated deteriorates. 
Becker (1964, p.73) argued that the most plausible value of g for the 
United States was around 1.25 per cent. To indicate the sensitivity of his 
results to the assumption made about g, Becker also presented rates of 
return estimated on the basis of g equalling 0 and 2 per cent. This 
pract ice has usually been ao~pted by subsequent researchers. 
Further adjustments were made for the different age-specific 
probabilities of death at the various education levels, and for income 
taxes (private rates) •5 
Some Results 
With the above points in mind, we turn to review some results. 
Hansen's (1963) rates of return for males in the U.S. at 1949 are 
representative of the results reported using the internal rate of return 
technique. Table 2.1 presents the private rates of return and Table 2.2 
the social rates of return. 
3. Johnson and Heibein (1974) outline a statistical model which they use 
to estimate the rate of growth in personal income in the U.S. using a 
series of cross-sections in a single regression. This, they claim, is 
an improvement over the approach required (such as in Chapter 3) where 
only a single cross-section is used. 
4. On this point see Griliches (1970,pp.104-105). 
5. See Psacharopoulos (1973) for a listing of other adjustments. 
TABLE 2.1 
PRIVATE RATES OF RETURN, UNITED STATES, MALES, 1949 
---------------------------------
from: age 6 8 12 14 16 18 20 
grade 1 3 7 9 11 13 15 
----------------------------------------
to: 7 2 + 
11 6 + + 
13 8 + + + 
15 10 27.9 33.0 24.8 12.3 
17 12 25.2 28.2 22.2 14.5 17.5 
19 14 17.2 17.5 13.7 9.4 8.5 5.1 
21 15 17.2 17.3 14.4 11.5 11.4 10.1 16.7 
Source: Hansen (1963, Table 5) 
Note: + indicates an infinite rate of return, given 
the assumption that education is costless to the 
individual until the completion of eighth grade. 
TABLE 2.2 
SOCIAL RATES OF RETURN, UNI~ED STATES, MALES, 1949 
-------------------------------------------------------
from: age 6 8 12 14 16 18 20 
grade 1 3 7 9 11 13 15 
-------------------------------------------------------
to: 7 2 8.9 
11 6 12.0 14.5 
13 8 15.0 18.5 29.2 
15 10 13.7 15.9 16.3 9.5 
17 12 13.6 15.4 15.3 11.4 13.7 
19 14 11. 3. 12.1 11.1 8.2 8.2 5.4 
21 16 12.1 12.7 12.1 10.5 10.9 10.2 15.6 
Source: Hansen (1963, Table 3) 
Page 11 
The diagonal figures in Tables 2.1 and 2.2 show the rate of return to 
successive increments of schooling. They are to be interpreted as marginal 
rates of return. For example, for an individual 1n grade 9 the private 
marginal rate of return to an additional year of schooling is 12.3 
per cent. All off-diagonal figures are average rates of return (based on 
more than one schooling increment). Hence, for an individual in grade 9 
who is considering continuing on at school until grade 16 the average rate 
of return on the investment is 11.5 per cent. 
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These rates of return have three main features. First, the rates of 
return differ greatly between education levels. This violation of one of 
he requirements for allocative efficiency indicates either a relative 
excess supply (demand) of some types of educated persons or that the 
non-pecuniary and consumption benefits generally excluded from the rate of 
return analysis vary by education level and are quite important. Second, 
the social rates of return tend to be lower than the private rates. In 
other YvDrds, discounted at the private internal rate of return, the costs 
of education borne by society (eg: provision of 'free education') outweigh 
the difference between social and private gains (the income tax payable on 
the higher incomes earned by the more educated and any measurable 
'spillovers'). Third, compared with the rate of return from alternative 
investments, education, especially the early grades, was a very attractive 
option. Becker, for example, contrasted the rate of return with the 7 
per cent return on investment in the manufacturing sector derived by 
Stigler (19n3) •6 
Refinements to the Internal Rate of Return Technique 
(i) Standardising for Income Related Factors Other Than E.ducation 
The existence of influences on income other than education and the 
need to standardise for as many of these as possible was recognised. Thus 
it was postulated that the individual's income at a given age is a function 
of the level of schooling attained, S, and a vector of other attributes, z. 
<2> 
6. These results are not ability adjusted. Becker (1964,p.82) undertakes 
such an adjustment in the case of the rate of return to college 
education. He finds an average reduction of around 12 per cent - a 
finding which does not substantially alter the conclusion as to the 
profitability of an investment in education. 
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Included in the vector of attributes -z- are sex, race, locality, 
nativ ity and ability. For example, Hanoch (1967) stratified the population 
by race , region and age, and within each of the resultant 24 groups, ran a 
regress ion of earnings against 23 variables. 7 Age earnings profiles for 
each schooling level were then constructed from the estimated equations and 
smoothed using a 10 year moving average. Private internal rates of return 
were calculated from these standardised profiles. The level and pattern of 
he internal rates of return were similar to that found in the earlier vK>rk 
of Hansen. Thus, even allowing for other €~ucation related factors, the 
conclusion remains that education is a profitable investment. 
The treatment of ability proved to be a contentious issue. The 
observed positive correlation between _ability and education was mooted as 
the reason for a substantial over-estimate . of the rate of return to 
education. Comment on this issue is reserved for Section 2.II. 
(ii) The Treatment of Leisure Foregone 
Eckaus (1973) points out that the use of human capital to earn income 
will entail disutility to the individual in form of the sacrifice of 
leisure. The rate of return calculation should take into account all costs 
incurred in earning the income, including the value of leisure foregone. 
Eckaus attempts to do this by calculating the rate of return on the basis 
of a standard 2 000 hour 'WOrk year. This is equivalent to calculating the 
rates of return from hourly earnings data. Since hours 'WOrked tend to 
increase with educational attainment, the rates of return calculated from 
hourly earnings data were lower, 'and often drastically so'. 
7. These variables were: 7 schooling groups, age, the logarithm of the 
size of the residential area, origin - whether foreign born parents, 
and whether born in a different region-, mobility, marital status, 
size of family and number of chi ld ren. 
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Problems 
The re are several obvious problems with the internal rate of return 
echnique. First, the calculated rates are not amenable to statistical 
ests of hypothesis. Second, the rates calculated are in fact averages of 
he rat e of return to education and the rate of return to on-the-job 
ra ini ng. Third, there is a requirement that data on the dollar costs of 
ed ucation and training be available. 
The Becker and Chiswick Answer 
In 19n6, Becker and Chiswick made a theoretical breakthrough which 
minimised these problems. They measured investment costs as the 
time-equivalent years of full time s~hooling and derived an earnings 
equation amenable to statistical estimation. This device was also employed 
by Mincer (1974). Both studies are used as the basis of the following 
exposition of the derivation of a standard, 'generally accepted', human 
capital earnings function. 
Define the following concepts. 
Et = 
yt = 
ct -
kt = 
potential earnings at age t. 
actual earnings at age t. 
dollar investments . human capital at age t = E - y 1n t t 
investment ratio defined as the fraction of earnings capacity 
the individual devotes to investment in future earnings power. 
Equivalently, it is equal to the dollar cost of human capital 
investment - Ct - as a proportion of earnings capacity. 
That is, kt= Ct/Et. 
rt= the rate of return on investments made at age t. 
In the presence of human capital investments, potential ea rnings at 
age t are equal to potential earnings at age t-1 plus the return on any 
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investments in human capital made at age t-1. That 1s, 
Et= Et-1 + rt-1.ct-l <3> 
Using the definition of kt' equation 3 may be rewritten as 
Et= Et-1.[l + rt-1.kt-l] 
Solving recursively, 
t-1 
E = E. TI [l + r .. k.] 
t 0 j=O J J <S> 
where E
0 
is earnings capacity in the absence of any human capital 
investments. 
Taki ng the natural logarithm of both sides yields 
t-1 
ln Et = ln E0 + . I: 0 ln [ 1 + r .• k . ] J= J J <6> 
For small values of [r .• k.], ln [1 + r .• k.] may be approximated by 
J J J J 
[r .• k.], allowing equation J J <6> to be expressed (in continuous time 
fo rm) as: 
+ J~ .. k.dj J J 
j=O 
<7> 
Observed earnings at time t (Yt) are equal to potential earnings at 
t ime t less the costs of human capital investment. That 1s, 
yt = Et - Ct <8> 
or Yt = Et [1 - kt] 
Using equation <8> we may rewrite equation <7> as 
ln Yt = ln E0 + J\j kjdj + ln [1 - kt) <9> 
j=O 
Now assume that: (i) during years of formal schooling all potential 
ea rnings are invested 1n human capital, (ii) the rate of return on this 
i nvestment is a constant, r, and (iii) the return on post-school investment 
is a constant, q. 
Under these assumptions equation <9> becomes: 
ln Yt = ln E0 + r.S + q Jfjdj + ln [1-kt] 
J=s 
<10> 
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Whilst this is a slightly abridged version of the Becker and 
Chiswick (1966) derivation, equation <10> is equivalent to their equation 
(5) . Limitations on the data available on the period of post-school 
invesbnent forced Becker and Chiswick to reduce the scope of their 
estimated equation to the following form. 
ln Yt = ln E0 + r.S 
This model states that percentage increments in earnings are 
proportional to the absolute differences in time spent at school, with the 
r at~ -of return being the factor of proportionality. Estimation was carried 
out for white males aged 25-64 in the south and non-south regions of the 
United States. Their results revealed a rather weak explanatory power for 
this type of equation. 
But such poor results shJuld not be surprising. The above 
specification corresponds to Mincer's "schooling model", aptly described by 
Mincer as "the most primitive form of a human capital function" (Mincer, 
1974,p.ll) because a flat age-earnings profile for each schooling level is 
assl.llTied. The search for improvement saw a focusing of interest on the 
on-the-job training component disgarded by Becker and Chiswick in their 
. . 1 k 8 empirica 'WOr. 
8. Johnson (1970) was probably the first to 
assl.llTied the following functional form 
period: 
A - A/(T-S) .(t-S) 
take up this theme. He 
for k(t) in the post-school 
where A is the fraction of earnings capacity invested in on-the-job 
training immediately after schooling is completed [i.e., k(S+l)] and T 
is the retirement age. Estimates of the parameter A were derived from 
Hanoch's earnings profiles for the United States. For whites they 
ranged in value from 0.38 to 0.63. Johnson's empirical testing of his 
model demonstrated the importance of the incorporation of post-school 
invesbnent behaviour into human capital theory. 
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The Timing of Investment 
The life cycle pattern of on-the-job training [that is, the form of 
he k(t) function once the individual leaves school] will be the result of 
optimising behaviour by the individual over his lifetime. This 1s a 
s ubj ect to \vhich <we return in Section 2.III. For the present we note that 
investments are concentrated in the earlier years of labour market activity 
because (i) with finite lifetimes later investments produce returns over a 
sho rter period, and (ii) as one result of human capital accumulation is an 
inc rease in earnings capacity, investments in later periods are more costly 
9 because foregone earnings are greater [see Becker (1975,p.65)]. 
Pointing to the desire for mathematical simplicity Mincer adopts tv-X) 
fo rms for the post-school investment function, k(t). In the first of these 
the investment ratio in the first year of labour market experience is k0 , 
and this declines linearly with labour market experience (J) at rate b. 
That is, 
<11> 
In the second the investment ratio declines exponentially with labour 
market experience (J) at rate c. 
c.J 
<12> 
Using these forms for the investment function, Mincer derives the 
following estimating equations (see Appendix 2.A for the method of 
derivation) . 
ln Yt =a+ b1s + b2J + b3J
2 + v <13> 
9. A further reason for the decline in the magnitude of investments is 
that the increased productivity of time rented in the market resulting 
from an increase in human capital may not be matched by an increase in 
productivity in the production of human capital; the cost of the 
latter in terms of the former therefore rises [Ben Porath (1967, 
p.360)]. However, at the heart of the Ben Porath model is the 
neutrality hypothesis. This postulates that human capital increases 
productivity in the market at the same rate as it does in the 
production of additions to the stock of human capital~ 
2 ln Yt =a+ b1s + b2.GJ + b3.GJ + u 
where , J = the level of labour market experience, 
-c.J 
= e 
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<14> 
Information on the actual level of labour force experience is rarely 
ava ilable. To overcome this deficiency Mincer assumed that w:>rk experience 
is continuous and starts immediately after the completion of school ing 
[Mincer (1974, p.84)]. This allowed the construction of a proxy measure of 
labour force experience, namely the subtraction of school leaving age from 
chronological age. 
Labour Force Experience (J) = Age (A) - School leaving Pqe (S) <15> 
Mincer fitted equations <13> and <14> to the 1959 annual earnings of 
whi t e non-farm males in the United States. Table 2.3 presents a selection 
of his results. 
TABLE 2. 3 
REGRESSIONS OF INDIVIDUAL 1:ARNINGS ON SCHOOLING (S) AND EXPERIENCE (J) 
1959 ANNUAL EARNINGS OF WHITE, NON-FARM MEN, UNITED STATES 
Equation Forms R2 
ln Y = 7.58 + 0.070S 0.067 
(43.8) 
ln Y = 6.20 + 0.107S + 0.081J - 0.0012J2 0.285 
(72.3) (75.5) (55.8) 
ln Y = 4.87 + 0.255S - 0.0029S 2 - 0.0043J.S + 0.148J - 0. 0018J2 0.309 
(23.4) (7.1) (31.8) (63.7) (66.2) 
ln Y = 7.43 + 0.110S - l.651GJ 0.313 
(77.6) (102.3) 
-------------------------------------------------------------------------
Source: Mincer (1974, Table 5.1) 
Note: GJ = exp(-0.lSJ) 
Mincer's results clearly indicate a marked improvement in the 
explanatory pot..ver of the human capital model upon the incorf"X)ration of the 
post-school investment (experience) function. 
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Given the quality of these results, the question arises as to what 
direction subsequent attempts at improving the human capital theory and its 
empi rical application could have taken. 
'Iwo main thrusts towards improvanent may be identified. 
First, there have been refinements of the Mincer model through a 
questioning of its assumptions, and further developnent of its component 
parts. For example, some researchers have attempted to. analytically 
dete rmine the shape of the post-school investment function, k(t). Second, 
-t here have been extensions to the Mincer model through the addition of new 
variables. 
Examination of these advancements may be undertaken by addressing the 
following sets of issues: the question of bias; the measurement of costs; 
the definition of benefits received; the meaning of the model; issues of 
model specification; competing theories of income determination (Section 
2.II) and the shape of the post-school investment function (Section 2.III). 
Although examined within the context of a regression frameYX)rk, the 
points made are generally equally applicable to the internal rate of return 
approach. 
2.II SOME OUTSTANDING ISSUES 
A. The Question of Bias 
The question of bias in the estimated coefficients in models of the 
Mincer prototype has been pursued on t\AX) fronts; bias arising from 
variables being omitted from the estimated equation, and bias arising from 
errors of measurement in the variables included in the estimated equation. 
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OTtitted Variables 
Contributions examining omitted variables have used the standard 
omitted variables frame¼Ork as an analytical tool, viz. 
if is the correct specification of a 
regression equation, and we estimate in its stead: Y =a+ b1x + v 
then the expected value of the estimated coefficient on the X variable 1s 
given by: E(b1 ) = b1 + b2 .dxz' where 
10 
regression coefficient between X and z. 
d is the partial 
xz 
In this simple case the direction of bias from an omitted variable 
depends upon: 
1. 'Ihe sign of b2• 
2. 'Ihe direction of the correlation between X and Z. 
'Ihe variable causing most concern has been ability. No definitive 
answer has been given to the question of whether the omission of ability 
matters. Griliches (1976,1977) anphasises that both components of the bias 
b2 and dxz - will vary from sample to sample and be model dependent. 
On the basis of his particular data source, the National Longitudinal 
Survey of Young Men, Griliches (1976) found the contribution of various 
ability measures to the fit of several specifications of the earnings 
function to be miniscule. His examination of the earnings of 
brothers [Chamberlain & Griliches (1974), Griliches (1977)] reinforces this 
conclusion. Other researchers have generally arrived at a similar 
11 
conclusion [see Hause (1972), Psacharopoulos (1975)]. 
Other variables which have been represented as incorrectly excluded 
from the Mincer earnings equation include school quality [Griliches and 
10. For example, see Kmenta (1971,p.392) 
11. For a view more favourable to the role of ability see Taubman and 
Wales (1975). 
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Mason (1972), Wales (1973)], motivation [Weisbrod (1972)], age12 , marital 
status [Griliches (1976)], city size [Hanoch (1967)] and family background 
variables [Mincer and Polachek (1974), Weisbrod (1972)] •13 For example, 
wales (1973) attempts to distinguish the extent to which observed returns 
0 education are due to education quantity and education quality. He finds 
that the effects of the inclusion of a quality variable are 'most 
pronounced', although the interpretation of the quality variable 1s open to 
question - do higher quality schools impart additional/different skills as 
compared to lower quality schools, or do they attract higher quality 
---
students, or do employers use school quality as well as school quantity as 
a screening device? 
Measurement Errors 
The discussion relating to measurement errors has concentrated on 
three variables: ability (where included), experience, and schooling. 
(i) Ability 
Random errors of measurement in a variable will cause a downward bias 
in the estimated coefficient of that variable [Levi (1973)]. Errors of 
12. For Malkiel and Malkiel (1973), age was thought to reflect a maturation 
process which affects earnings apart from post-school investments. For 
Klevmarken and Quigley (1976) age reflects the obsolescence of skills 
and the deterioration of mental and physical capacity. For 
Lazear (1976) the effect of aging was that wage growth, other things 
constant, which occurs as the result of the passage of chronological 
time independently of any cohort or business cycle effects. 
Mincer (1958) felt that age measured both the process of acquiring 
experience and biological growth and decline. Similarly Mincer (1974, 
p.47) states that age is not irrelevant since it is an important factor 
in the depreciation of the human capital stock. 
13. The correct treatment of family background variables remains 
questionable. For example, Griliches (1976) finds that family 
background variables are not statistically significant when added to 
equations which include schooling and ability variables. He felt that 
this was because family background variables operate primarily via 
schooling and measured ability and have no substantive direct 
contribution of their own in the earnings function. Mincer and 
Polachek (1974) also find family background factors to be statistically 
insignificant. 
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measurement, therefore, could explain why ability is usually found to have 
only a small influence on 
. 14 
earnings. This possibility has been 
investigated by Griliches (1976,1977) among others. When measurement 
errors are allowed for through the use of standard instrumental variables 
techniques (where if ability is defined as IQ, alternative test 15 scores 
and family background variables are used as instruments), Griliches rep:>rts 
subs tantial alterations to the ability coefficient. This leads him to 
conclude that the ability measures usually used are quite unreliable. 
Griliches also notes, however, that his correction for measurement error 
d id not alter his basic conclusion that the direct contribution of ability 
to earnings was small. 
(ii) Experience 
The widely used measure 0~ experience is Mincer's proxy 
(= chronological age minus school leaving age). Disgarding part time YX:>rk 
whilst at school and vacation employment, this is an upper limit to a 
person's actual YX:>rk experience. For example, most YX:>men spend a number of 
years out of the YX:>rkforce, rendering Mincer's measure a poor proxy for 
their actual labour market experience. 
Thus, in the parabolic form of the human capital model fitted by 
Mincer - ln Yt =a+ b1s + b2J + b3J
2 + u - there are positive errors 
attached to J and J 2• 
The Malkiel and Malkiel (1973) analysis based on microdata from which 
an actual experience variable could be constructed give an insight into the 
extent of the bias resulting from these measurement errors. This 
experiment [see Blinder (1976)] indicates the bias to be of a serious order 
14. Errors of measurement result in a correlation between the regressor and 
the error term. Another reason why a regressor might not be orthogonal 
to the error term is the endogeneity of the regressor. 
15. This assumes that errors in the IQ and other test score variables are 
independent. 
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of magnitude, both for males and females. A similar conclusion has been 
reached by Griliches (1976). 
(iii) Schooling 
Investigation of errors of measurement in the schooling variable has 
proceeded along similar lines to that outlined for ability [again, see 
Gri liches (1976,1977)]. Using family background and test scores as 
instrunents, Griliches rep:>rts substantial changes to his estimated 
coefficients after allowing for the p:>ssibility of correlation between the 
schooling variable and the error term. 'Thus he p:>sits errors of 
measurement in the schooling variable (and/or the end<Y:Jeneity of schooling) 
as being an imp::>rtant, but often neglected, factor (see Section 2.III). 
B. The Measurement of Costs 
(i) Foregone Earnings 
Most human capital studies have used earnings differentials of persons 
out of and in school as the value of foregone earnings (opp:>rtunity costs). 
This measure assumes that the student reduces his hours w::>rked by a 
quantity equal to his schooling hours. 
Parsons (1974) examines this assumption. He develops a lifetime 
utility maximisation theoretical model in which borrowing is not permitted. 
The solution to the model indicates that schooling time should come from 
leisure activities as well as ¼Ork hours. Empirical evidence is adduced 
supporting this result. 'Thus the use of market earnings for full time 
'WOrkers as a measure of foregone earnings will systematically understate 
the true value of opp:>rtunity cost by the value of the reduced leisure 
16 hours. 
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A further reason why the earnings difference between persons out of 
and 1n school might be an inadequate measure of school time costs is that 
students tend to be paid less per hour than non-students. Lazear (1977) 
found that students' wage rates are only some 85 per cent of non-students' 
wage rates. He hypothesises that an individual's productivity 1n one 
act ivity 1s not independent of the way the rest of his time is spent. 
Hence students may take low effort or highly flexible jobs while attending 
school and then switch to higher effort, less flexible, higher paying jobs 
after graduation. Empirical evidence in supp::)rt of this hypothesis was 
presented. 
(ii) Direct Costs 
Most human capital studies also assume that kt =Ct/Et= 1.0 
during the schooling period. As the costs of education, Ct, comprise 
direct costs, Dt, and foregone earnings(= pQtential earnings, Et, less 
actual earnings whilst enrolled at school, Yt), the invesbnent ratio may 
be rewritten as: 
'Thus, the assumption kt= 1.0 forced Up::)n Mincer by limitations on 
the data available 1s equivalent to assuming that the direct costs of 
education, Dt' equal the income students earn whilst enrolled at school, 
16. Becker (1975) notes that if there 1s a corner solution to the 
individual's time allocation decision (i.e. no WJrk), then the 
appropriate measure of marginal school time costs is the marginal value 
of leisure foregone and not the market wage. As the marginal value of 
leisure WJuld exceed the wage rate, use of the latter measure will 
understate the true value of opp::)rtunity cost. 
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Information on the direct costs of education and student earnings can 
be incorp:)rated into the calculation of the invesbnent 
Wachtel (1975) analysed a data set which permitted the calculation of the 
specific costs of each individual's college education and finds values of 
kt in the order of 0.5. That is, the value of student allowances and 
income from part-time v.Drk reduce the total costs of education to 50 
per cent of the level assumed by Mincer. Leibowitz (1976) has illustrated 
the nature of the bias associated with the violation of the assumption that 
17 kt= 1.0. 
C. The Definition of Benefits Received 
There is a range of benefits from human capital which has been 
empirically recognised. 
Mincer (1962) examined the relationship between human capital and 
unemployment rates. He cites examples of a negative relationship between 
formal schooling and unemployment rates, but found that this relationship 
did not carry over into the analysis of fX)St-school ir1vesbnents. This 
seemingly neglected aspect of the returns to education has been further 
developed by Hosek (1975), Bloch and 9nith (1977) and Nickell (1979). 
Duncan (1976) has included non-pecuniary benefits such as paid 
vacations, sick leave, stock options, pension plans and ¼Drking conditions. 
His principal finding was that "education's well documented, pervasive 
imfX)rtance for pecuniary earnings carries over to fringe benefits and 
non-pecuniary earnings as well". [Duncan (197~) ,p.481] 
17. Leibowitz found values of k ranging from 0.55 to 1.01. A further 
finding is that, with fi~ed schooling careers structured to meet the 
need of the average student, more able students adapt by investing more 
intensively [i.e . k(t) higher than average]. 
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Other researchers have analysed the relationship between education and 
occupa tion. Education enables entry into higher paying and/or more 
desi rable jobs [see Mayhew (1971), Leigh (1976) for example]. 
Many other potential benefits from additional education have been put 
fo rward. For example, Becker (1964,p.51), and Michael (1972) suggest that 
education may raise the individual's productivity in the home, thereby 
increasing his 'full income'. Thus, concentration upon the increased 
earnings capacity of the better educated may lead to a substantial 
under-~stimate of the total benefits of education received by some groups, 
---
particularly females. 
There has also been a debate as to whether educational expenditures 
are to be appropriately classified as investment (yield future benefits) or 
whether part of this expenditure represents current consumption (current 
benefits). No definitive answer to this question can be expected, though 
Wachtel (1975), on the basis of his estimates of the separate rates of 
return to foregone earnings · and direct investment costs for the United 
States, concludes: 
"If the return to foregone earnings is as low as indicated ( a 
mere 1/10 th of that to direct investment), full time college 
attendance must have a large consumption component, because the 
economic incentives for part time study are large". 
A similar finding has been reported for Australia by Chapnan (1977). 
D. Interpretation of 'Ihe Model 
Perhaps most of the growth of earnings with experience is 
due to human capital, but not, we think, all of it. 
[Psacharopoulos and Layard (1979, p.490)) 
One major problem with the Mincer model is the difficulty in believing 
that all on-the-job training is the result of individual choice and 
involves incurring the cost of foregone income. An alternative means 
through which human capital may be increased is costless 'learning by 
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do ing '. In certain occupations, human capability may be unavoidabl y 
enhanced 1n the course of performing the normal duties associated with t he 
occupa tion, and there may be no loss of income associated with the early 
pe riod in t he occupation. Increasing human capability, 'learning by doing' 
ra ises the individual's marginal product and increases earnings. 
The Mincer model combines such learning by doing with forms of human 
capital accumulation resulting from deliberate economic decisions in a 
s ingle choice variable - kt. Consequently, for the Mincer model to 
acc~(ately portray occupations where learni~g by doing may account for the 
greater proportion of human capital accumulation (eg: accountants, 
teachers, public servants) we need to be able to separate increases in 
human capital due to costless learning by doing from that due to costly 
on-the-job training. 
problem. 
This, as Blaug (1976) reminds us, is an unsolved 
The lack of knowledge as to the correct apportionment of increases . 1n 
ea rnings capa.~ity in the post-school period bet1ween learning by doing and 
del iberate human capital invesbnent forces us to conclude that the earnings 
growth we attribute to human capital will be an over estimate. 
E. Issues of Model Specification 
Attempts have been made to establish vklether the Mincer semi-log 
ea rnings - schooling and experience equation is the correct functional form 
fo r the human capital earnings function. Mincer [(1975) ,p.76] presents the 
economic rationale for the use of alternative functional forms, whilst 
Heckman and Polachek (1974) use Box-Cox and Box-Tid1well methods . 1n a 
presentation of statistical evidence on the correct functional form for the 
earnings function. 
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we shall not enter into this debate, preferring instead to derive 
es timates for the traditional Mincer model. These will permit comparisons 
wi th r esul ts from existing overseas studies. 
The assumed independence of the t¼O comr:onents of the human capital 
portfolio, formal schooling and on-the-job training, is another contentious 
aspect of model specification [see 'Ihurow (1969) and Psacharor:oulos and 
Layard (1979)]. Psacharor:oulos and Layard, for example, estimate a model 
where in both the level of post-school invesbnent and its profitability are 
all~~d to depend upon the level of sch?oling. 'Ihe Psacharor:oulos and 
Laya rd specification is examined in detail in Chapter 4. 
F. The Screening Hypothesis 
At the centre of our discussion to date is the empirical observation 
that better educated people earn more than the less educated. 
'Why do they earn more? 
It is the contention of human capital theory that formal education 
imparts various skills and attitudes which render the individual more 
productive. This viev-1p0int is disputed by the prop::>nents of the screening 
hypothesis (or credentialism). '!hey claim that formal education does not 
develop an individual's skills, but rather merely acts as a protracted 
sc reening mechanism for identifying pre-existing differences in innate 
ab ilities. 
Credentialism has its origins in the economics of uncertainty. An 
employer does not know with certainty the p::>tential productivity of a 
prospective employee. He uses educational qualifications as a screening 
mechanism to distinguish job applicants in terms of ability, attitude and 
motivation. Employees will have an incentive to produce that signal wh ich 
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maxim ises the discounted difference between the offered wage stream and 
18 s ignalling costs. If the discounted difference between the wage streams 
for more and less able individuals is less than the cost of being screened, 
it will not pay the more able individuals to be screened. But if the 
discounted difference between the wage streams of the more and less able 
exceeds the cost of screening, there will be an incentive for the more able 
to be screened and thus to capture their ability rents. The private 
internal rate of return measures the value of this incentive. · 
-- F,ducation v-.Duld have a social value only if the innate productivity of 
individuals differed across jobs and this productivity difference was 
positively related to the educational requirements posited for each job. 
For then education may improve the allocation of people among jobs, and 
hence raise aggregate output. 
Both the human capital and the screening hypothesis suggest a p:)Sitive 
correlation between earnings and educational attainment, but for different 
reasons. Under the screening hypothesis, the educational credential has 
identified the individual's superior ability, attributes and skills. But 
the human capital theory is want to claim that education has actually 
developed and improved these skills. Layard and PsacharofX)ulos (1974) 
attempted to distinguish between these competing theories. 'They examine 
three predictions in the spirit of the screening hypothesis and show that 
they are at variance with the evidence. 
1. Employers use certificates rather than years of schooling as the screen 
which evidences ability/productivity. Thus, wages should rise faster 
with extra years of education when the extra years also convey a 
certificate. Layard and Psacharop:)ulos find that certificates are not 
crucial to the effect of education on earnings. 
2. Private returns to education· should fall with v-.Drk experience as 
employers learn more about the capability of their employees and place 
less emphasis on educational qualifications as an indicator of v-.Drker 
productivity. 'Ihe evidence, however, shows standardised educational 
18. Stiglitz (1975) outlines several situations where there may be no 
incentive for the individual to provide signals of his ability. 
19 
ea rnings differentials increase with age. 
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3. Education will not be demanded if (privately) cheaper screening methods 
exist. Layard and Psacharopoulos feel that a suitably devised testing 
prog ram should be able to identify the more able w:>rkers at 
substantially lower cost than the education screen (the cost of which 
to the employer is the discounted earnings differential between better 
and less educated w:>rkers). They believe that if screening is the main 
function of education, private testing agencies w:>uld have developed to 
reap the very large profits that could be made doing this. 
'Where does this leave the screening hypothesis? 
At the extreme, credentialism claims that education identifies, but 
does not add to, pre-existir1g ability. A less extreme version w:>uld follow 
Stiglitz (1975) and regard screening as a natural by-product of the 
education system's principal activity of providing knowledge and skills and 
guid ing individuals into the 'right' occupation. 
This position seems to be the more likely: education both . improves 
ski lls and at the same time provides a screening function. Lack of 
ev idence and a lack of testable20 differences between the theories forces 
one to be agnostic as to the relative weights of these tw:> functions. Some 
evidence will be brought to bear on this issue in the following Chapters. 
2.III OPTIMAL CONTROL MODELS OF HUMAN CAPITAL ACCUMULATION 
In this section we bring insights from the literature on optimal human 
capital accumulation models to bear on the questions raised in Chapter 1. 
We examine three issues. 
1. 'What is the shape of the po?t-school investment function, k(t)? 
2. 'What is the potential impact of various factors (such as family 
19. There is an on-the-job training complication here which Layard and 
Psacharopoulos discuss (1974,p.993). 
20 . Blaug (1976) tenders the opinion that there has been an unfortunate 
tendency on the part of credentialists to advocate theories without 
committing themselves to falsifiable predictions. 
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income, individual expectations) on the school leaving age? 
3. M-lat are the determinants of the overlap between school and ¼Drk? 
Tue contributions examined have their genesis in the ¼Drk of Ben 
Porath (1967). 
Ben Porath aimed to analyse both the demand (future returns) and 
supply (production function) aspects of human capital. 'Ihe individual 
decis ion maker in his model was assumed to have an initial stock of human 
capi tal and to face exogenously determined economic variables such as the 
pric~ of purchased educational inputs, the rental rate on human capital, 
and a fixed depreciation rate on human capital. He i::ossessed an earnings 
capacity equal to the rental rate on human capital times his stock of human 
capital . It was only through combining some i=:ortion of his existing 
capital stock, and h8nce foregoing the earnings which that capital ¼Duld 
receive in the market (= indirect costs of education), with market goods (= 
direct costs of education) that the individual was able to produce human 
capital and thus increase his earnings capacity. 21 
Faced with this human capital accumulation problem, the individual was · 
assumed to act as if he maximises the net present value of his disi::osable 
earnings. 'Ihe solution to the Ben Porath model is graphically i=:ortrayed in 
Figure 2.2. 
The marginal cost of producing additional human capital (MC) is an 
increasing function of the quantity produced, and is independent of the 
existing capital stock. 'Ihe demand price of a unit of human capital (D) is 
the discounted value of the additions to earnings that the undepreciated 
part of the unit of human capital ¼Duld bring about. 'Ihis will decline 
over time under the operation of a finite time horizon. 'Ihus the quantity 
21. In Ben Porath's ¼Drds: "It is hard to think of forms of human capital 
that the individual can acquire as final goods - he has to participate 
in the creation of his human capital." (1967,p.352) 
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THE BEN PORATH MODEL 
$ MC 
~----------__,,_ ____ Dt 
Output 
of capital produced - given by the intersection of the MC and D curves -
- -- . 22 decreases over time. 
The optimal time path of the :[X)St-school invesbnent function [k(t)] 
from this model is bounded by 1 and 0, and declines monotonically over 
time . However an explicit function relating k(t) to the parameters of the 
model was not derived. Similarly, a function relating the labour market 
entrance decision to the parameters of the model was not derived. Explicit 
solutions for these functions are a feature of several recent models. 
[ eg : Haley ( 1971) , ( 197 3) ] 
More Recent Contributions 
Recent analyses examining human capital accumulation over the life 
cycle include Blinder and 
Heckman ( 1976) , Johnson ( 1978) , 
Weiss (1976), 
Polachek (1975) 
Haley (1971,1973,1976), 
and Wallace and 
Ihnen (1975). 'Ihe four models we review are those which focus most sharply 
on the issues outlined in the introduction to this Section. 
22 . As the demand price is FOSitive in all periods other than the terminal 
period, and the MC curve originates from the origin (see Ben Porath 
p.355), some production (gross) of human capital takes place in all 
periods other than the terminal period. 'This aspect of the model 
specification has been criticised by Blinder and Weiss (1976). In 
their life cycle model which incor:[X)rates leisure choices, the last 
stage before retirement is generally a v-Drk-no training stage. 
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1: Haley (1971,1973,1976) 1s the main discussant of the k ( t) 
f . 23 nct1on. He assumes that all available human capital is devoted to 
market (vJOrk plus human capital investment) activity, and that loans are 
available for self education purposes. Explicit solutions relating both 
he post-school investment function [k(t)] and the labour market entrance 
* dec ision (t) to the parameters of the model are derived. 
The general shape of the k(t) function derived from the Haley model is 
given in Figure 2.3. 
k (t) 
1.0 
0.8 
0.6 
0.4 
0.2 
0.0 
10 
FIGURE 2.3 
k(t) FUNCTION (HALEY MODEL) 
t* t' 60 
Age 
If the Haley model is an accurate representation of the human capital 
accumulation process, the explicit functional form for the k(t) function 
derived from this model will provide a general idea of the specification 
bias likely to be inherent in the estimation of traditional human capital 
earnings functions. To see this we digress slightly. Consider the 
investment function in the Mincer model: 
I 
kt - 1.0 t < t 
= k0 - b.J t > t 
23. Empirical testing of this model [Haley (1976)] indicates its usefulness 
in the analysis of the human capital investment process. 
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' where t is the end of the period of formal schooling and J is the l evel 
of labour market experience. Given the possibility of part time v-.Drk 
* ' whilst at school full time, t may occur before t. 
Wha t interpretation can be placed on k0? It is the average value of 
kt fo r all persons in their first year out of school. Thus, assume 
* labour market entrance t precedes (through the medium of part time v-.Drk) 
' he year of leaving school t by around 3 years. In the school leaving 
' yea r t, k ' t 
. 0.5 in the above diagram. It ¼DUld seem from 
Figure 2.3 that the specification of a linearly declining k(t) function 
beg inning at kt= 0.5 may be a reasonable approximation to the time path 
of the post-school investment function. The assumption that kt= 1.0 
during the period of formal schooling appears, however, to be a maJor 
mis-specification. This theme has been developed by Leibowitz and Wachtel, 
among others - as outlined in the previous section. 
The interesting question which may be addressed using the Haley model 
is : Who will begin to participate in the labour force whilst still 
enrolled at school? 'Ihe model predicts that more able individuals enter 
t he labour market at a later stage than individuals characterised by low 
ability index values. The rationale for this prediction is simple: as 
high ability individuals can produce more human capital per unit of input, 
t heir marginal cost of human capital investment is relatively low, and 
hence they will tend to specialise in full time schooling for longer. The 
higher the discount rate, depreciation rate and initial capital stock, the 
sooner the individual will stop specialising in the production of human 
capital and combine some market v-.Drk with full time schooling. 
simulations show these effects to be non-linear. 
Model 
The results relating to the influence of the initial capital stock are 
qui te important. An individual's initial capital stock will be, to a large 
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extent, the product of his home environment. Factors such as space, 
privacy, home resources available - home library, assistance from parents 
e c. - would promote higher levels of initial capital stock. Possible 
s urrogates for the initial capital stock include the level of family income 
and fam ily size. Clearly, higher family income v.Duld tend to be associated 
wi ha favourable home environment, and thus higher initial capital stocks. 
A large family, however, vJOuld generally result in the individual receiving 
a snaller share of the above resources, and v.Duld tend to -be associated 
with lower initial capital stocks. Thus, the higher the family income and 
-the snaller the family size (i.e. the per capita rich) the greater the 
initial capital stock. Individuals from high income or snall families 
should therefore be the ones to simultaneously engage in school and labour 
force participation. 
presented. 
Empirical support for these propositions ~s 
It is str,=ssed that the effects of these surrogates for the initial 
capital stock up.1n the labour market entrance decision are partial effects. 
Because of correlations between family income and family size and other 
factors 1n the model such as ability, there may be conflict between the · 
partial effects and the simple correlations we generally observe. For 
example, individuals from high income families may have relatively high 
ability as well as a relatively large initial capital stock. In the Haley 
model these tv.D characteristics have partial influences on the labour 
market entrance decision which are opposite in sign. 'Ihe sign of the net 
effect - which probably conditions our beliefs - naturally depends on the 
relative strengths of the tv.D partial effects. 
2: Wallace and Ihnen (1976) examine the school leaving decision. 
They assume that loans are not available for the purpose of self education. 
Since earnings are the only source of income and purchased market inputs 
are a necessary factor in the human capital production function specified 
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by Wal lace and Ihnen, all individuals must devote time to market ¼Drk 
during the period of formal schooling. The optimal fraction of human 
capital devoted to human capital production during the period of formal 
schooling is thus less than unity. However, since by assumption student 
earnings equals the cost of purchased market inputs, the value of the 
Mincer k(t) function during the schooling period may be taken as equalling 
unity [see Section 2.II(B)]). 
The Wallace & Ihnen model is not particularly useful fur analysing the 
dete rminants of the overlap between school and v-X:>rk. 24 Its strength lies 
- - -
in its predictions fur the school leaving decision. A reduced form 
equa tion 1s derived relating the school leaving decision to endownent, 
abil ity and market parameters. Length of formal schooling varies inversely 
with the discount rate, depreciation rate and initial capital stock. It 
var ies directly with the length of ¼Drking life, a Hicks neutral ability 
index, and the ratio of the human capital rental rate to the price of 
market inputs. 'Ihus, for example, as an increase in real female earnings 
may be viewed as an increase in the exogenously determined human capital 
rental rate, the Wallace and Ihnen model predicts an increase in female 
school enrolments following the equal pay decisions of 1969 and 1972 (see 
Appendix l.A) •25 
Again, we point out that the above effects are of the nature of 
partial effects and this generally accounts for any conflict with our 
intuition. For example, environmental factors (eg: high family income) 
which promote higher initial capital stocks may also enhance an 
ind ividual's ability to produce human capital. Such factors ¼Duld then 
have a positive impact on school participation via ability and a negative 
24 . In their nLinerical comparisons, Wallace and Ihnen assume that the 
individual makes his choice as to length of education at age 18. Hence 
their model may be viewed as depicting tertiary education decisions. 
25 . Blaug (1970, p.211) outlines an interesting counter example to this 
claim. 
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imfx;lc t via the initial capital stock. Thus the observation that school 
partic ipation is positively related to family income may be explained by 
he posi t ive influence of family background factors on school participation 
via the ability factor exceeding their negative influence via the ini t ial 
capital stock. 
Palmer (1975) conducted an empirical investigation based on the 
Wallace and Ihnen model. Family background was used as a proxy for the 
price of market inputs facing the individual, and the individual's IQ was 
tak~n as a measure of his efficiency in human capital production. Palmer 
could not, however, find a suitable proxy for the initial capital stock, 
and acknowledges that this omitted variable may bias his estimated 
coefficients. Thus prefaced, his results indicate both family background 
and IQ to be important determinants of educational attainment. 
3: Johnson (1978) assumes that loans are not available fur 
self-education purposes. However, if the individual goes to school full 
time he rece~ves an allowance. Further, if he w::,rks during his period of 
fo rmal schooling he receives a relatively low wage vklich, in spite of the 
growth in the human capital stock, does not increase over the period of 
fo rmal schooling. One consequence of Johnson's assumptions is that the 
period of formal schooling has tw::, sub cases: 
1. 'Ihe individual does not engage in any market w::,rk, devoting himself 
¼holly to human capital production. 
2. '!he individual allocates a fX)rtion of his time to market w::,rk in order 
to supplement his allowance to a level sufficient to permit the 
acquisition of the desired level of purchased educational inputs. 
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Which of the tv,,Q cases the individual falls into depends upon the 
paramete rs of the hl.IlTlan capital production function and the relative 
magnitudes of the wage rate and allowance. 'Ihe higher the wage rate 
relative to the level of the allowance, and the greater the productivity in 
produc ing additional hl.IlTlan capital of purchased inputs r elative to own 
hl.IlTlan capital, the greater the likelihood that the individual will w:::>rk 
whilst still at school. Johnson's model predicts the end of the period of 
' forma l schooling (t) will vary inversely with the initial capital stock. 
Incr easing the value of the student allowance also increases the time spent 
1n formal schooling. Similarly, increasing the value of the student wage 
' 
w:::, uld increase t, although the response is predicted to be small. 
Finally, for students having a relatively low productivity attached to 
the ir own hlHTlan capital in the production of additional hlHTlan capital, 
inc reasing the hlHTlan capital rental rate decreases the length of the pe ~iod 
of formal schooling. 
4: Polachek (1975) examines a model similar to Haley's, the main 
difference being that there is no assl.IlTlption that indivi~uals devote all 
the ir hlHTlan capital to market activity. During the schooling period the 
Ha ley assl.IlTlption that all hlHTlan capital is devoted to market activity 
probably closely approximates the time alocation decision of the average 
i nd ividual. However, in the post-school period the expected labour force 
commitment will not, for many groups of people and particularly in the case 
of females, be accurately depicted by such an assl.IlTlption. For other 
fac tors (eg: child bearing and child rearing) may dominate time allocation 
dec isions. 'Ihis is clearly evident from Table 2.4. 
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TABLE 2. 4 
LABOUR FORCE PARTICIPATION RATES BY SEX, AGE 
AND MARITAL STATUS. AUSTRALIA, JUNE 1975 
Males Females 
Age 
Group Married Single Total Married Single Total 
--------------------------------------------------- -
15-19 92.37 55.60 55.97 49.36 50.36 50.28 
20-24 96.42 86.16 89.42 55.46 77.07 64.96 
25-29 97.45 90.75 95.40 44.35 72.27 49.97 
30-34 97.66 90.73 96.36 47.10 65.73 49.87 
35-39 97.40 89.67 96.20 55.73 65.21 57.04 
40-44 96.92 88.08 95.57 57.63 64. 51 58.64 
45-49 96.13 86.11 94.52 53.61 63.39 55.24 
50-54 93.80 82.14 91.88 44.29 53.52 46.17 
55-59 89.14 75.99 86.93 32.81 41.69 35.16 
60-64 70.45 59.28 68.40 17.09 20.10 18.17 
Source: 1976 Census Matrix Tape MTX09. 
If these participation rates are interpreted as the expected 
per-period labour force commitment, the relevance of the Polachek 
assumption relating to time allocation becomes obvious. 26 
Thus, less human capital than is available may be devoted to market 
activity. ~Jhen this possibility is allowed for in an optimal human capital 
accumulation model, Polachek finds the expected future labour force 
commitment to have a significant impact upon the individual's planned human 
capital investment. He demonstrates that a permanent increase in the 
amount of time devoted to market activity increases the amount of current 
investment in human capital and accelerates the investment process. This 
is intuitively reasonable since a permanent increase in the fraction of 
human capital devoted to market activity w:>uld increase the marginal value 
of capital. As the upward sloping marginal cost curve will be unchanged, 
this implies more human capital will be produced per period (as is evident 
26. We should perhaps consider what the 'labour force participation rate' 
concept means. Ben Porath (1973) considers tw:> interpretations. On 
the one hand, it is the proportion of total time available the average 
individual expects to spend in the labour market. Alternatively, it 
may be interpreted as the proportion of people who wish to w:>rk at the 
ruling wage - there tending to be a high correlation between 
participation at any tw:> points in the life cycle (i.e. little 
turnover). Our analysis adopts the former view. 
Page 40 
from Figure 2.2). our own simulations of the Haley model incorp)rating the 
assumption that a constant prop)rtion, less than unity, of human capital is 
devoted to labour market activity shows the effects of variations 1n the 
amount of human capital devoted to market activity to be pronounced. To 
illustrate this, we follow Haley (1971) and assume that the individual 
slarts making his life-time plans at age 10. Then we p:)Se th~ question: 
How many years will it be before the individual enters the labour market? 
The answers are given 1n Table 2.5 for various combinations of model 
parameters . 
TABLE 2. 5 
VARIATION IN TIMING OF LABOUR FORCE ENTRY WITH CHANGES IN 
INITIAL CAPITAL STOCK (K0) , AND LABOUR MARKET CavlMITMENT [N ( t) ] 
ASSUMING 27 a= 40, r = 0.1, d = 0.05, b = 0.5 and ~ = 65 
K 
N (t) 0 
1500 2000 2500 3000 3500 4000 
-----------------------------------------------------
0.5 2.2 1.8 1.4 1.0 0.6 0.3 
0.6 3.0 2.6 2.2 1.9 1.6 1.3 
0.7 3.7 3.3 2.9 2.6 2.4 2.1 
0.8 4.3 3.9 3.6 3.3 3.1 2.8 
0.9 4.8 4.5 4.2 3.9 3.7 3.5 
1.0 5.4 5.0 4.8 4.5 4.3 4.0 
VARIATIONS IN TIMING OF LABOUR FORCE ENTRY WITH C~ES IN 
ABILITY (a) and LABOUR MARKET CCT1MITMENT [N (t)] 
ASSUMING K0 = 2000, r - 0.1, d - 0.05, b = 0.5, tN = 65 
N (t) 0.6 0.7 0.8 0.9 1.0 
a 
-----------------------------------------------
20 0.3 1.2 1.9 2.6 
30 1.5 2.3 3.0 3.7 4.2 
40 2.6 3.3 3.9 4.5 5.0 
50 3.2 3.9 4.5 5.0 5.5 
60 3.6 4.2 4.8 5.3 5.8 
27. where a= index of ability to produce human capital, r = interest rate, 
d = depreciation rate, b = scale parameter from the human capital 
production fu~ction, tN = year of retirement, N(t) = the profX)rtion 
of human capital devoted to market activity, K is the initial 
capital stock. The µ3rameter values used in these 0simulations were 
chosen using the W)rk of Haley (1971) as a guide. 
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The cells in Table 2.5 indicate the number of years before our 
hypothetical student enters the labour market. Consider the first column 
1n the first section of Table 2.5 for K0 = 1 500. Reading dovJn the 
column shows the effect of increasing the prop:>rtion [N(t)] of human 
capital made available to market activities. If the individual devotes one 
half of his available stock to market activity in each period [N(t) = 0.5], 
he y.0uld first enter the labour market after 2.2 years. If he devotes all 
his capital stock to market activity in each period [N(t) ~ 1.0], labour 
market entrance YwDuld occur after 5.4 years. Thus, the more human capital 
-
made available 1n each period of the lifetime, the later the individual 
enters the labour market. 
From the second section of Table 2.5 we see, reading across the rows, 
that increases 1n expected labour market commitment delays the time of 
labour market entrance at each ability level. This effect 1s relatively 
greater for low ability persons (equivalently, persons who YX)Uld have 
entered the labour market very early). These tables may be compared with 
Haley (1971,p.79). 
Polachek also considers the case where expected labour market 
commitment is allowed to vary over time. If labour force commitment 
continuously falls over time, the marginal value of human capital . lS 
smaller than it YwDuld otherwise have been, implying less human capital 
investment. Conversely if labour force commitment rises over time. If 
labour force commitment fluctuates over time, the p:>st-school investment 
function [k(t)] may no longer be monotonically decreasing with time. This 
contrasts with the form of k(t) function assumed by Mincer. 
Expectations as to future labour force participation are an imp:>rtant 
influence upon the school leaving decision. The considerable differences 
between certain groups (eg: males and females) 1n this characteristic 
should therefore be identifiable in the school enrolment 
examinat i on of the school enrolment data in the light of these 
is conduc t ed in Chapter 8. 
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data. An 
predictions 
Finally, and by way of summary, Table 2.6 displays the predictions for 
school enrolments and the overlap question from the above models. 
It appears from this brief summary that optimal control models have 
he potential to make a substantial contribution to the analysis planned 
for Chapters 7 and 8 . 'Iheir predictions for the likely direction and 
sensitivity of labour market and schooling -response are brought to bear in 
these chapters where appropriate. 
2. IV AUSTRALIAN RESEARCH ON THE PROFITABILITY OF EDUCATION 
Empirical studies of the advantages associated with education in 
Aus tralia have focussed on income gains. 'Ihe main studies are: Blandy and 
GoldsYtDrthy's (1975) study of the returns to higher education for males in 
South Australia; Selby S'nith's (1975) benefit-cost ratio analysis of 
post-secondary education; Chapnan's (1977) study of the returns to higher 
education for males in the Australian Public Service; Davis' (1977) 
examination of the social returns to medical education; and Haig's (1979) 
s tudy of the earnings of Australian and Overseas born males and females. 
1. Blandy and GoldsYtDrthy 
Blandy and GoldsYtDrthy examine the returns to education in South 
Australia for 1968/69. Their analysis uses gross incomes and takes no 
account of income tax, ability factors, or future secular income growth. 
Lifet ime incomes, net present values of lifetime incomes and internal rates 
of r eturn are presented. F.ducation in South Australia was found to be a 
profi table investment, with the internal rate of return being around 14 
TABLE 2. 6 
SUMMARY OF PREDICTIONS FRCTv1 HALEY, WALLACE & IHNEN, JOHNSON AND POLACHEK MODELS 
Model Predictions for 
overlap question 
Predictions for 
enrolment rates 
HALEY# varies positively with family varies negatively with family 
WALLACE & 
IHNEN 
JOHNSON 
POLACHEK 
income, discount rate and income, discount rate and 
depreciation rate, negatively with depreciation rate, positively with 
family size and ability. family size and ability. 
increases with the ratio of the 
wage rate to the allowance and 
decreases as the productivity · of 
direct education costs relative to 
the productivity of oM1 human 
capital input (indirect costs) in 
human capital production increases. 
varies negatively with expected 
labour market commitment. 
Varies positively with ability and 
ratio of human capital rental rate 
to price of purchased inputs, 
negatively with discount rate 
depreciation rate, and initial 
capital stock. 
Ambiguous response to increases in 
the rental rate, positively related 
to student wage, allowance and 
initial capital stock, only minor 
response to changes in ability. 
varies positively with expected 
labour market commitment. 
# Haley (1976,p.1227) suggests the models predictions are interchangeable 
between the overlap and enrolment questions. 
re, 
OJ 
lQ 
<D 
~ 
w 
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per cent to both upper secondary and university education. 
2. Selby Smith 
Selby Smith examines the relative profitability of post-secondary 
courses 1n Australian Colleges of Advanced F.ducation and Universities in 
1969. Benefit-cost ratios are calculated. Using our earlier terminology, 
the benefit-cost (B-C) ratio is defined as 
where 
- -
B-C = 
N t 
I Dt/ (l+r) 
t=O 
Dt is the difference between th~ net i~come streams associated 
with the t¼O education levels compared, 
r is the discount rate imposed. 
Both private and social benefit-cost ratios are calculated. A number 
of data sources are used, including the Income Distribution Survey of 1969, 
Commonwealth Public Service Board data, and data from the Melbourne 
Universities Appoinbnents Board. Adjusbnents are made for income tax 
(private benefit-cost ratios only), ability, and future secular income 
growth. Under the assumption that students pay no fees and receive a 
living allowance, the benefit-cost ratios were generally positive at a 10 
per cent discount rate. 
exceeds 10 per cent. 
In other ¼Ords, the internal rate of return 
F.ducation appeared, however, to be a less profitable investment than 
found by Blandy and Golds¼Orthy though this result could be due to 
differences in assumptions between the studies. Private benefit-cost 
ratios 1n University courses were less than in College of Advanced 
Education courses. Within the College of Advanced F.ducation, the 
benefit-cost ratios to sub-tertiary courses (eg: trades courses) were much 
higher than for diploma courses. 
Private benefit-cost 
soc ial ratios, although 
ratios 
in the 
cour ses , the differences were snall. 
3. Chapnan 
generally 
case of 
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exceeded the corresfX)nding 
College of Advanced F.ducation 
Chapnan examines the 1974 earnings of over 60 000 permanent male 
officers in a clerical or administrative p:)Sition in the Second and Third 
divisions of the Australian Public Service. Lifetime incomes, net present 
values of lifetime incomes and internal ratas of return are presented. 'Ihe 
rates of return range from 11.3 per cent (assumes the student does not "wDrk 
whilst enrolled at university) to 16.1 per cent (assumes the student earns 
$2 400 whilst enrolled at university). '!he 11.3 per cent rate is less than 
that rep:)rted by Blandy and Golds"wDrthy for South Australia. An additional 
interesting finding is that part-time study is economically preferable to 
full-time study. 
4. Davis 
Davis examines the social rate of return to medical education. '!he 
income differential between medical doctors and bank officers p:)SSessing 
the higher school certificate is assumed to reflect doctor's social value. 
The feature of this analysis is the use of manp:)wer forecasting techniques 
to adjust the income differential. A rate of return of 10 per cent was 
calculated. 
5. Haig 
Haig examines gross weekly income data collected by the Australian 
Bureau of Statistics for the Henderson Inquiry into Poverty in August, 
1973. 'Ihe sample comprised 14 800 individuals. Multiple regression 
Page 46 
techniques are used to relate earnings to age, hours ¼Drked, 
qualifications, years of schooling, locality and marital status. Separate 
equations are estimated for males and females and for various birthplace 
groups. "An additional year of education was estimated to increase weekly 
earnings by $7.10 for males (gross average of $106.70) and by $3.90 for 
females (gross average of $57.60). 'Ihe payoff to education for migrants 
was less than for the Australian born. 
Conclusions 
Despite it apparent imp:>rtance for private and social planning, 
assessment of the profitability of investment in education in Australia has 
received only limited attention. Furthermore, differing sets of 
assumptions render comparisons among the studies tenuous. For example, how 
different are the returns to university education estimated by Blandy and 
Golds¼Drthy and Selby Smith? Comparisons with overseas studies are equally 
tenuous. 
It is also difficult to generalise some of the studies (eg: Blandy 
and Golds¼Drthy's study relating to returns to education in South 
Australia) to the p:>pulation as a whole. 'Ihe scant attention given to 
rates of return to the earlier secondary school years is a particularly 
noticeable deficiency. Finally, there is an absence of examination of the 
relationships between education and unemployment incidence, and education 
and job type. 
In Chapters 3 throLXJh to 8 we attempt to ameliorate some of these 
deficiencies in the empirical research on education in Australia. 
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2.V APPLYING THEORY TO DATA 
Overseas researchers have presented a well documented case for the 
treatment of education as an investment good, and their assessment of the 
profitability of an investment in education has revealed it to be quite a 
good investment. Education advantages individuals in a number of ways. 
Foremost, better educated persons earn, on average, higher income. In 
the assessment of the extent of this income advantage, t~ methods have 
been popularised. 
'Ihe pioneering ~rk used the internal rate of return technique. With 
this approach, account was usually taken of income related factors other 
than education - such as birthplace and sex - by stratifying the J;X)pulation 
by these characteristics and conducting separate analyses for each of the 
resulting groups. 'Ihis approach is follovJed in Chapter 3, as is the 
standard practice of calculating the rate of return under differing 
assumptions as to the expected secular income growth rate and pro[X)rtion of 
income differentials being attributable to education. OJr Chapter 3 
estimates will permit comparisons with a host of overseas studies. Even -
with the studies reviewed in Section 2.IV, it is still fair to say that 
Australia has lagged well behind in the assessment of the returns to 
education. 
'Ihe profitability of an investment in education has also been assessed 
using multiple regression. 'Ihis approach is adopted in Chapter 4. Two 
specifications of the earnings function are examined: the Mincer semi-log 
equation and the Psacharo[X)ulos and Layard refinement of the Mincer 
equation. 
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Within this regression frame¼Drk, considerable attention has been 
directed at questions concerning: 
1. omitted variables, 
2. measurement errors. 
The discussion of omitted variables has made us aware of several 
potential specification errors. Various studies have suggested the 
following factors as determinants of earnings: school quality, marital 
status, age, city size, family background factors, motivation and ability. 
Unf~~tunately, given the form in which the Austral:an Bureau of Statistics 
make available the Census data, we generally will be unable to test the 
significance of many of these factors. Several points from our earlier 
discussion are thus ¼Drth re-iterating. An omitted variable will bias the 
estimated coefficients of the variables included in the estimated equation 
only if: (i) the omitted variable has an independent, non-zero impact upon 
earnings, and (ii) it is correlated with an included variable. Any bias so 
introduced may not necessarily be large. For example, research on the 
effects of the omission of an ability variable have generally found the 
extent of the bias in the schooling coefficient to be snall. 
Measurement errors in the variables included in the estimated equation 
is an important part of the research by some authors (particularly 
Griliches). Census Pre-tests and Post-enumeration Surveys reveal that many 
of the variables we shall be using may be measured with error. For 
example, the answers provided to the schooling question by older people 
tend to be somewhat unreliable. This is, however, also an issue we can do 
little about. A lack of suitable instruments prevents the adoption of a 
conventional instrumental variables approach to the errors in variables 
problem. 
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Research on the traditional human capital earnings function spawned 
the developnent of optimal human capital accumulation models. We turned 
our attention to these briefly in section 2.III. 'Ihis served several 
purposes. First, it appeared to lend theoretical support to the assumption 
of a linearly declining post-school investment function. Second, it gave 
us a basis upon which we could develop an explanation of the determinants 
of the overlap between school and YX)rk in Chapter 7. 'Ihe same basis is 
equally applicable to the analysis of school enrolments (in Chapter 8). 
The initial capital stock was presented as a key determinant of school 
-
leaving decisions. Proxies for this characteristic could include family 
background factors like family income, parents' schooling level, and family 
size. Ability was also shown to be an extremely important factor, as were 
interest rates and depreciation rates. 
OJr examination of the influence of expected labour force 
participation rates prompted the sLggestion that the male school 
participation rate should exceed the female school participation rate. 
This suggestion needs, however, to be weighed against the argt.nnents 
presented by Becker (1964) and Michael (1972), for example. Drawing 
attention to the ht.nnan capital portfolio decision, they suggest that 
females have an incentive to invest in human capital of a general nature 
that raises the productivity of their time in both the market place and in 
the home during periods of non-participation in the labour force. 'Ihus, 
for example, a female school participation rate in excess of the male 
school participation rate YX)Uld be consistent with the schools system 
generating ht.nnan capital of a more general nature than (say) on-the-job 
. . 28 training. 
28. In optimal ht.nnan capital acct.nnulation models it is generally asst.nned 
that the same production function applies to human capital production 
in schools as to on-the-job training. 
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Studies of the profitability of an investment 1n education have 
considered a range of benefits. Attention was drawn to D.lncan's analysis 
which included fringe benefits and non-pecuniary earnings, to Nickell's 
examination of the relationship between education and unemployment 
incidence, and to Mayhew's analysis of the relationship between education 
and occupation. 
Using the Census data we are able to conduct a detailed analysis of 
tv-.o of these 'additional' benefits from education. First, we quantify the 
relationship between education level and unemployri.ent. Second, we attempt 
- - -
to clarify the extent to which educational attainment is related to 
occupation. 
The importance of other benefits such as fringe benefits cannot be 
addressed using the Census data. 
In conclusion, we see that overseas research has established a 
framev-.ork within which the issues raised in Chapter 1 may be addressed. 
Although unable to examine some of the imp:>rtant matters to which attention 
has been drawn, our analysis should, nevertheless, provide an initial -
understanding of the inter-relationships among schooling decisions, labour 
market conditions and labour force performance in Australia. It is to be 
hoped that this understanding will be developed and refined through 
subsequent analyses. 
CHAPTER 3 
THE RATE OF RETURN TO EDUCATION 
AN ANALYSIS OF THE INCCTvlE GAINS FRCTvl EDUCATION 
What is the private rate of return to education in Australia? And how 
does this rate differ between males and females, and between Australian and 
Overseas born residents? 'Ihere have been few attempts to answer such 
questions, but not without good reason - income data suitable for analysis 
have generally not been available. 'Ihis Chapter attempts to ans-wer these 
questions using data from the 1976 Australian Census of Population and 
Housing. 'Ihe 1976 Census was the first since 1933 to include a question on 
personal income. 
'Ihe internal rate of return technique is utilised. Al though subject 
to the weaknesses outlined in the previous Chapter it offers a convenient 
starting point for establishing whether education is important in the 
Australian labour market. 
This chapter has seven sections. Section 3.I presents the data and 
examines unadjusted age-earnings profiles. The internal rate of return to 
various incremental education levels calculated from these profiles are 
discussed. 'Ihen, in Section 3.II, the internal rates of return calculated 
from hourly earnings are presented and compared with the results in Section 
3.I. 'Ihe effects on the rates of return of adjusting the earnings data for 
unemployment rates and participation rates are discussed. In Section 3.III 
we examine the gains to both males and females from additional education 
under the assumption that individuals acquire additional education partly 
to increase the probability of their marrying a more educated spouse 
[ASSORTATIVE MATING]. 'Ihe returns to trade qualifications are discussed in 
Section 3.IV. Section 3.V examines briefly the social rate of return to 
education . 'Ihen in Section 3.VI we illustrate the effects of the provision 
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of free tertiary education upon the private rate of return. Section 3.VII 
g ives the conclusions reached. 
3.I AGE EARNINGS PROFILES: AGGREGATE CHARACTERISTICS 
Income data cross-classified by age, sex, school leaving age, 
birthplace and hours v.Drked were obtained from 1976 Census Matrix Tape 
MTX32. 1 These data are used to calculate the internal rate of return to 
various investments in education. As defined in Chapter 2, the internal 
rate -of return is the discount rate which equates the net present value of 
the income streams associated with the tv.D education levels being compared. 
It is intended to provide a summary of the measurable economic effects of 
education. 
Figures 3.1-3.4 show the age-earnings profiles for males and females 
1n paid employment at each of eight education levels. 'These profiles have 
not been adjusted for hours v.Drked or any other education-related factors. 
Corrections for hours VvDrked and differential unemployment and 
participation rates are considered in Section 3.II. 
'Ihe profiles for males (Figures 3.1, 3. 2) exhibit five 
characteristics. First, the better educated tend to have higher starting 
salaries than the less educated. Second, irrespective of the level of 
educational attainment, earnings increase with age up to a maximum after 
the age of 35 years. After this maximum is reached, earnings tend to level 
off, and then decline. 2 Third, the higher the educational attainment, the 
later the age at which maximum earnings are reached. 'Ihis point is best 
1. Information on the Census income question is presented in Appendix 3.A. 
2. 'Ihe Blandy and Goldsv.Drthy (1972) profiles for males in South Australia 
in 1968-n9 were adjusted for movements in the consumer price index and 
compared with the lifetime profiles presented in Figure 3.2. 'Ihe 
Figure 3.2 profiles tended to be characterised by higher starting 
salaries and to be more convex than the Blandy--Gol dsv.Drthy profiles. 
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FIGURE 3.1 
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seen by comparing persons with and without tertiary qualifications. For 
exampl e , the earnings of an Australian born male having no tertiary 
qual ifi cations and who left school at 18 years of age peak around age 35, 
while the earnings of an Australian born male fX)Ssessing a bachelors degree 
peak a t age 55. Fourth, the higher the educational attainment, the steeper 
he age-earnings profiles during the early phase of the YwDrking life. 'Ihis 
cha racteristic can be used to infer differences in the amounts of 
on-the-job training received. For the earnings we observe include the 
costs of, and returns to, any investments in human capital undertaken on 
the job. Hence, during the period on-the-job training is received, and if 
the costs of and returns to this training are shared by employer and 
employee, earnings will be lower than in the absence of such training. 
Afte r the completion of the training period, and the returns to the 
training accrue, earn~ngs will be higher than in the no-training situation. 
Accordingly, age-earnings profiles will be steeper the greater the amounts 
of on-the-job trainin9 .ed3 receiv • Thus the better educated 
rece ive more on-the-job training than the less educated. 
appear to 
Fifth, the age-earnings profiles of Overseas born males tend to be 
fla tter and lower than the profiles of the comparable Australian born. 
In the case of females [Figures 3.3, 3.4] the profiles of the 
Australian born and the Overseas born are remarkably similar. As was the 
case for males, the age-earnings profiles of better educated females lie 
above those of the less educated for the greater part of their YwDrking 
lives . However, the female profiles differ from the male profiles in t¼D 
ways . First, the female profiles tend to be double peaked: peaking first 
at around 25-29 years, declining and then peaking again at around 50-54 
3. See Mincer (1958) for an exfX)sition of this hypothesis. Other 
explanations for this shape of the age-earnings profile include tha t it 
represents a fine and reward system to induce correct screening signals 
f rom anployees [Stiglitz (1975)], and an incentive structure ¼hich 
induces ind ividuals to perform satisfactorily [Lazear and Rosen (1980)]. 
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years . 4 second, the female age-earnings profiles are much flatter than 
he male profiles. 
'!he decline in the age-earnings profiles in the last one or two 
ecades of the working life requires further discussion. Two causes are 
ident ified. First, it is, in part, the result of a confounding of 
"h h h . 1 5 labour-leisure choices wit t e returns to uman capita. Average hours 
worked per iweek decline in the final few years of the working life. For 
example, 40-44 year old Australian born males who left school at 16 years 
of age worked an average of 44 hours per week. 'Ihose aged 55-59 and 60-64 
with the same school leaving age worked an average of 42 and 41 hours per 
week respectively. calculation of average hourly earnings reveals them to 
fol low a pattern very much the same as Figures 3.1-3.4. In other words, 
average hourly earnings also decline in the final years of working life. 6 
4. '!his is predicted by Mincer and Polachek (1974). 
5. The Blinder and Weiss (1976) life cycle model which explicitly 
incori:orates leisure aspects generates a U-shaped demand for leisure: 
there is a tendency for the demand for leisure to decline during 
schooling and the early part of the working life and thereafter to 
rise. 
6. Given that at a ?)int in time the annual earnings of (say) 50-64 year 
olds are less than 40-44 year olds, a natural question to ask is: 'Is 
it reasonable for a 20 year old today to expect his earnings at age 60 
to be lov-.1er than at age 40?' It would seem that the answer is NO! For 
the individual will presumably share in the overall growth of the 
economy as outlined in Chapter 2. A correction for the secular growth 
in earnings removes the decline in older age groups: the profiles 
continue to rise thro~hout the working life as suggested by a growing 
body of longitudinal data [see Psacharoupolos (1980)]. 
To further our understanding of this matter, age-income profiles 
were constructed for various education levels in 9 major occupations. 
Tho~h these profiles vary substantially in slope and level, they 
almost all share the common characteristic of a decline in the final 
few years of working life. Part of the explanation for this decline 
may be that additional leisure time (see FN 5) is gained thro~h 
reducing the amount of overtime worked or the incidence of holding 
second jobs (see A.B.S. publication Multiple Jobholding, Catalogue 
No. ~216.0), both of which generally attract wage premiums. 
Additionally, older workers may be less mobile than younger workers, 
tending to remain in the less productive, slow growth sectors of the 
economy. The A.B.S. Mobility Survey (Catalogue No. 6209.0) hoiwever, 
show that this factor could play only a minor role. 
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The second reason behind the levelling off and eventual decline of the 
age-ea rnings profiles is that human capital accumulated very early in the 
lifetime may become obsolete after several decades. 
It is noted that not all age-earnings profiles decline in the 
pre- retirement years. For example, the Chapnan (1977) age-earnings 
profi les for males employed in the Australian Public Service do not decline 
in the final years of ¥.Drking life. 
It is evident from the age earnings profiles that the better educated 
tend to receive higher incomes. Is education a profitable investment? 
Table 3.1 presents the internal rate of return to various increments 
f d . . 7 o e ucation assuming: 
1. 
2. 
3. 
4. 
Individuals ¼Ork the same number of hours. 
100 per cent participation in the ¥.Drkforce. 
Zero unemployment. 
8 
'Ihe secular income growth factor - g - equals 2 per cent. 
5. 'Ihe lifetime profiles may be inferred from Census cross-section 
observations . In other ¥.Drds, the average income in 1976 of (say) 35 
year old males of given educational attainment - after adjustment for 
the projected secular growth in incomes - is taken as our best estimate 
of the income in 20 years time of a male of the same educational 
attainment who is 15 years of age in 1976. 
7. Cur treabnent of several data problems is documented in Appendix 3.A. 
8. Calculations v.rere also performed for g equalling 0 and 1 per cent. 'The 
results from this exercise are noted at the bottom of Table 3.1. 
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n. No difference between the effects of schooling obtained 1n Australia 
and Overseas. 'There is no Australian evidence on this subject. 
Chiswick's (1978) study of the earnings of foreign born adult white men 
1n the 1970 US Census of Population yielded the result that: 
When years of schooling pre and p::>st immigration are treated 
as separate variables, an extra year of schooling prior to 
immigration raises earnings by 5.8 per cent, while an extra 
year after immigration raises earnings by 5.0 per cent. 'Ihe 
difference of around 1 percentage p::>int is small, and it is 
on the margin o~ statistical significance (10 per cent level, 
2 tailed test). 
7. Ability differences account for 20 per ~ent of the income differentials 
between education levels. 10 The reasonableness of this assumption can 
be judged from the evidence presented by Psacharop::>ulos (1975). After 
reviewing various empirical estimates of the magnitude of education's 
separate effect . up::>n earnings, Psacharop::>ulos concludes that the 
greater part of the observed earnings differentials by education level 
are due to education. He presents the following summary statistics. 
% of earnings differentials by education level attributable to: 
(i) ability only 
(ii) ability plus other factors 
(parental class, religion) 
% 
14 
23 
Psacharop::>ulos also finds the evidence to be so mixed as to 
preclude any inference on whether the above percentage figures rise or 
fall with education level. We therefore also assume that the 
percentage of the income difference between education levels 
attributable to ability and other non-education factors is identical 
9. Chiswick's finding is similar to one finding of Chapter 5. There we 
find that the effect of education prior to immigration up::>n migrant's 
unemployment rate is similar to the effect of education after 
immigration. 
10. To facilitate comparisons with studies which do not make an adjustment 
for non-education factors, calculations were also performed under the 
assumption of all income differences being attributable to 
education - see the note attached to Table 3.1 for brief comments on 
this exercise. 
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fo r all education levels. 
8. Both benefits and foregone earnings are to be adjusted for income tax. 
No consideration is given to expected changes in tax rates. Nor is any 
attempt made to take account of p::>ssible differences 1n income tax 
ded uctions at the different income levels (see Appendix 3.A). 
It should be noted that the returns presented are ex-p::>st. 'Ihat is, 
they are based upon the average experience of past students. Students 
attend ing (say) university today may not receive the same return as past 
students. 
In the first three columns of Table 3.1 the diagonal cells are to be 
interpreted as marginal rates (based on one schooling increment). For 
example, an Australian bar~ male aged 15 years vvho continues on at school 
for one additional year receives a marginal rate of return on his 
investment of 8.25 per cent. In the final three columns, however, the 
first t~ cells of each column are to be interpreted as marginal rates. 
For example, for an 18 year old male school leaver, the marginal rate of 
return to a diploma is 16.10 per cent, and the marginal rate of return to a 
bachelors degree somevvhat higher, 21.10 per cent. 
All other cells in the table are to be interpreted as average rates 
(based on more than one schooling increment). 'Ihus, if a 15 year old 
Australian born male is contemplating an additional tv-.0 years of study, the 
average rate of return on his investment is expected to be 9.30 per cent. 
One of the surprising features of Table 3.1 is that the rates of 
return tend to rise with educational attainment (other than for the Higher 
Degree choice). This is an entirely different pattern to that found 1n 
Overseas studies where rates of return generally fall with increases 1n 
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TABLE 3.1 
RATES OF RETURN TO EDUCATION, ANNUAL EARNINGS# 
1. AUSTRALIAN BORN MALES. 
FRCJv1 
TO 
In 
17 
18 
Diploma 
Bach . Degree 
Grad . Diploma 
Highe r Degree 
15 
8.25 
9.30 
8.10 
11.05 
13.45 
12.65 
11.70 
2. OVERSEAS BORN MALES. 
FRC1v1 
TO - --
16 
17 
18 
Diploma 
Bach . Degree 
Grad. Diploma 
Higher Degree 
15 
7.05 
7.10 
4.35 
10.25 
12.50 
12.45 
10.95 
School Leaving Pge 
16 17 
10.40 
8.05 
11.95 
14.90 
13.70 
12.40 
4.25 
12.60 
16.50 
14.80 
12.85 
School Leaving Pge 
16 17 
7.15 
2.30 
11.15 
13.80 
13.60 
11.60 
+ 
12.55 
15.85 
15.40 
12.55 
3. AUSTRALIAN BORN FEMALES. 
FRCJv1 
TO 
16 
17 
18 
Diploma 
Bach. Degree 
Grad. Diploma 
Higher Degree 
15 
6.20 
6.30 
4.85 
9.90 
12.40 
11.55 
11.35 
4. OVERSEAS BORN FEMALES. 
FRQ\1 
TO 
16 
17 
18 
Diploma 
Bach. Degree 
Grad . Diploma 
Higher Degree 
15 
7.10 
6.00 
3.55 
9.25 
11.90 
11.65 
10.45 
School Leaving Pge 
16 17 
6.30 
4,.10 
10.65 
13.55 
12.45 
11.90 
1.50 
12.00 
15.55 
13.90 
12.80 
School Leaving flge 
16 17 
5.10 
2.10 
9.65 
12.75 
12.35 
10.80 
(1. 75) 
11.20 
14.90 
14.10 
11.75 
18 
16.10 
21.10 
17.90 
14.55 
18 
17.40 
21.10 
19.65 
14.95 
18 
16.85 
21.20 
17.90 
14.80 
18 
16.70 
21.00 
18.80 
14.15 
Diploma 
21.10 
12.70 
Diploma 
24.80 
12.10 
Bachelors 
Degree 
(3. 75) 
4.85 
Bachelors 
Degree 
10.90 
5.25 
Bachelors 
Diploma Degree 
19.10 1.65 
12.85 8.35 
Diploma 
22.45 
11.80 
Bachelors 
Degree 
8.05 
6.70 
-------------------------------------------------------------------------() negative rate, + rate not determined 
# These rates of return ~re calculated on the basis of ability 
diffe rences accounting for 20 per cent of the income differentials, and a 
secular income growth rate of 2 per cent. 
Reducing ability's assumed contribution to the income differentials to 
zero tends to increase the rate of return by 1.5-2.0 percentage points at 
rates of return of bet~en 6 and 13 per cent and by 2.0-2.6 percentage 
points at rates of return bet~en 13 and 16 per cent. 
As an approximation, one extra percentage point of income growth 
raises the rate of return by one percentage point. 
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education level [see Table 2.1 in Chapter 2, or BlaU3 (1970)]. It could be 
s gested that this reflects a greater excess demand for better educated 
persons 1n Australia relative to that 
. 11 
countries. 
¼hich exists 1n Overseas 
There are several interesting differences between the Table 3.1 rates 
of return for the Australian and Overseas born, and for males and females. 
Austral ian born males obtain a higher return from additional years of 
schooling than the Overseas born. Thus, the marginal rate of return to an 
extra -year of schooling for a 15 year old Australian born male is 8.25 
per cent, and for a 15 year old Overseas born male, 7.05 per cent. 
Hov-.1ever, the Overseas born obtain a higher rate of return from some types 
of tertiary education than the Australian born, one case being the rate of 
return to a diploma ¼hich is 17.40 per cent for the Overseas born and 16.10 
per cent for the Australian born. 
For females, the rates of return to incremental years of education are 
also , 1n several cases, higher for the Overseas born. A 15 year old 
Overseas born female can expect a rate of return of 7.10 per cent from an 
add itional year of schooling compared with the 6.20 per cent return 
expected by a comparable Australian born female. Likewise, an Overseas 
born diploma holder can expect a return of 22.45 per cent from the 
acquisition of a graduate diploma, compared with a return of 19.10 per cent 
for an Australian born female. 
It might be expected that the rate of return for females wuld always 
be lov-.1er than for males because of both the lower labour force attachment 
of femal es and their flatter age-earnings profiles. But as we are 
compa ring the absolute earnings of more and less educated females and not 
11. Repeating the internal rate of return calculations under the assumption 
that teenagers are employed part-time full-year ¼hilst attending school 
increases the rate of return by 2 to 3 percentage i:oints. 
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he absolute earnings of males and females, it is possible for the rate of 
return for females to exceed that for males. Indeed we find this to be the 
case in several instances - for example, the 'school leaving age 
15 - school leaving age 16' choice for the Overseas born and the 'bachelor 
degree - higher degree' choice for the Australian born. 
The Table 3.1 rates of return to schooling are lov,,,er than those 
calculated in previous Australian studies, but the returns to tertiary 
education are higher. For example, rates of return calculated for 
12 from 1976 Census data on the basis of the same assumptions as males-
Blandy and Goldsv-.Drthy (1972) give internal rates of return to schooling 
aro und 3-4 percentage p:)ints lower than the Blandy and Goldsv-.Drthy 
estimates, and a return to tertiary education around 4 percentage points 
higher. 
If school participation is positively related to the rate of return to 
education, and if the relationship between school participation and rates 
of return has not changed in the interim, this fall in the rate of return 
to schooling could explain the decline in male school participation during 
the 1970's. This theme is elaborated upon in Appendix 3.8. Appendix 3.B 
also presents an analysis of the association between the rate of return 
differences among demographic groups and differences in their 1976 school 
partic ipation rates. 
***** 
The assumptions stated at the beginning of this presentation of 
results may be contributing factors to the differences in the internal 
rates of return betv,,,een the Australian and Overseas born, and betv,,,een males 
and females. In the following section we examine three of these 
assumptions. 
12 . Blandy and Goldsv-.Drthy present rates of return for males only. 
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3.II HOURS WORKED, UNEMPLOYMENT RATES, PARTICIPATION RATES: THEIR EFFECT 
UPON THE INTERNAL RATE OF RETURN TO EDUCATION 
13 A. Hours \A.brked . 
Hours of ¼Drk differ according to education level. For example, 
Australian born 40-44 year old males with a school leaving age of 15 years 
¼Drked an average of 43.6 hours per week. '!hose with a bachelors degree 
¼Drked an average of 45.3 hours per week. 
One could view higher education as providing entry into different jobs 
from those available to individuals with a lower level of education: t¼D 
differ ing job characteristics being higher income and higher hours ¼Drked. 
If by calculating a rate of return to education we merely aim to assess the 
monetary advantages of a job package then such a return 'M>Uld be accurately 
measured by the estimates in Table 3.1. 
But the higher hours ¼Drked by the bette~ educated will entail some 
disuti lity in the form of the sacrifice of leisure. '!his may be viewed as 
an add itional cost of earning the higher income, account for ¼hich should 
be ta ken in the rate of return calculation. 
To take account of the separate effects of education and hours ¼Drked 
on earnings, we adopt Eckaus' (1973) approximation and adjust observed 
earnings to a standard 2 000 hour year. '!his is equivalent to calculating 
he internal rate of return from hourly, as opposed to annual, 
earnings. 14 If there is a tendency for hours ¼Drked to increase with the 
13. 'Ihe sacrifice of leisure arguments raised in this section apply also to 
the unemployment rate and participation rate adjustments considered below. 
14. Assume the wage rate is independent of hours ¼Drked. As the wage rate 
¼Duld exceed the value of leisure attached to the higher hours ¼Drked, 
this adjustment will be an overestimate. 
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l evel of education, this adjusbnent will reduce the rate of return. 
Table 3.2 presents the results of the internal rate of return 
computa tions using hourly earnings data. 
A comparison of Tables 3.2 and 3.1 prompts the following comments: 
• 
There are only small differences between the rates of return calculated 
from hourly earnings and those calculated from annual earnings data. This 
contrasts with Eckaus' finding of 'drastic' changes in the rate of return 
afte r · adjusting for hours YX:>rked. 
2. 'Ihe rates of return in Table 3.2 are not always lower than those . in 
Table 3.1. This reflects a tendency for hours YX:>rked to fall as education 
level increases in some age groups. For example, up to age 35 years, males 
with a school leaving age of 15 or 16 years tend to YX:>rk longer than those 
with a school leaving age of 17 or 18 years. 
3. 'Ihe returns to incremental _ years of schooling for females in Table 3.2 
end to be lower than in Table 3.1. By way of example, the return to one 
additional year of schooling for a 15 year old Australian born female is 
reduced from 6.20 per cent to 4.70 per cent, and that for a 15 year old 
Overseas born female reduced from 7.10 per cent to 6.75 per cent. Mixed 
results are obtained for the returns to schooling for males. All marginal 
rates of return for the Overseas born are higher in Table 3.2 than in Table 
3.1 , as is the return to one extra year of schooling for Australian born 16 
year olds. However, the marginal rates of return to schooling for 15 and 
17 year old Australian born males are lower than in Table 3.1. 
4. For males, the internal rates of return to tertiary education are 
generally lower when calculated from hourly earnings data than ¼hen annual 
earnings data are used. The rate of return to a higher degree for a degree 
holder is reduced most - by 2.00 percentage J:X)ints for the Australian born 
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TABLE 3. 2 
RATES OF RETURN TO EDUCATION ADJUSTED FOR HOURS WORKED 
1. AUSTRALIAN BORN MALES. 
FRCM 
TO 
16 
17 
18 
Diploma 
Bach . Degree 
Grad . Diploma 
Higher Degree 
15 
7.55 
9.10 
7.90 
11.40 
13.60 
12.75 
11.45 
2. OVERSEAS BORN MALES. 
FRCM 
TO - --
16 
17 
18 
Diploma 
Bach . Degree 
Grad . Diploma 
Higher I)egree 
15 
11.60 
11.55 
7.90 
13.25 
15.80 
15.00 
12.60 
School Leaving l>ge 
16 17 
10.90 
8.20 
12.55 
15.20 
14.05 
12.20 
3.75 
13.15 
16.55 
14.90 
12.45 
School Leaving l>ge 
16 17 
11.40 
5.15 
13.60 
16.55 
15.55 
12.75 
+ 
14.20 
17.75 
16.35 
12.90 
3 • AUSTRALIAN BORN FF.MALES. 
FRCM School Leavi~g l>ge 
TO 
16 
17 
18 
Diploma 
Bach . Degree 
Grad . Diploma 
Higher Degree 
15 16 17 
4.70 
5.30 
3.55 
11.05 
13.10 
12.30 
10.85 
6.00 
2.80 
12.35 
14.55 
13.55 
11.55 
+ 
13.95 
16.50 
15.00 
12.20 
4 . OVERSEAS BORN FEMALES. 
FRCM 
TO 
16 
17 
18 
Diploma 
Bach . Degree 
Grad . Diploma 
Higher Degree 
15 
6.75 
6.40 
2.65 
10.85 
13.00 
12.80 
10.50 
School Leaving l>ge 
16 17 
6.05 
0.55 
11.65 
14.10 
13.80 
10.90 
+ 
13.30 
16.15 
15.50 
11.65 
18 
16.40 
20.70 
17.85 
13.85 
18 
17.00 
20.95 
18.85 
14.25 
18 
19.60 
22.20 
19.30 
14.10 
18 
20.50 
23.55 
21.35 
14.45 
Diploma 
20.85 
10.95 
Diploma 
23.35 
10.90 
Bachelors 
Degree 
+ 
2.85 
Bachelors 
Degree 
* 3.00 
3.65 
Bachelors 
Diploma Degree 
17.45 1.10 
9.85 4.50 
Diploma 
22.15 
9.35 
Bachelors 
Degree 
10.35 
3.70 
- -----------------------------------------------------------------------
+ rate not determined 
* multiple root 
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and by 1.60 percentage p:>ints for the Overseas born. In contrast, the 
re urns to tertiary education for females are frequently higher. For 
example , for the 'school leaving age 18 years - diploma' choice the rate of 
re urn calculated using hourly earnings data is 2.75 percentage p:>ints 
higher for the Australian born and 3.80 percentage p:>ints higher for the 
Overseas born. 
B. Unemployment Rates 
-· The income data refer to persons in :paid employment in the week prior 
to 30th June, 1976. But an individual may not be in receipt of this 
income for the whole year; one reason being that he may experience periods 
of unemployment. As such, the income data should be adjusted for the 
probability of being unemployed. 
'Ihe unemployment adjustment we make is to multiply after tax income at 
each education level by the complement of the average unemployment rate at 
that education level. Unemployment benefits (at 1976 rates) received 
during periods of unemployment are added to these figures to give expected 
earnings. These expected earnings are used to repeat the rate of return 
calculations. 
'Ihe unemployment rate adjustment increases the rate of return to most 
education levels. Furthermore, as 15 year olds are ineligible for 
unemployment benefits, there are relatively large increases in the rate of 
return to an additional year of schooling at that age. Table 3.3 presents 
results for Australian born males. 
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TABLE 3. 3 
RATES OF RETURN TO EDUCATION ADJUSTED FOR HOURS WORKED 
AND UNEMPLOYMENT, AUSTRALIAN BORN MALES 
FRCT°'1 School Leaving .Pqe Bachelors 
TO 15 16 17 18 Diploma Degree 
16 9.70 
17 10.70 11.60 
18 8.95 8.60 3.85 
Diploma 12.40 13.00 13.50 17.05 
Bach . Degree 14.80 15.90 17.25 22.05 
Grad. Diploma 13.75 14.50 15.30 18.50 21.50 + 
Higher Degree 12.30 12.70 12.85 14.40 11.35 2.80 
------------------------------------------------------------------ - ------
The marginal rates of return to additional years of schooling are 
raised by between 0.1 and 2.5 percentage r:oints above the rates presented 
in Table 3.2. 'Ihe marginal rate of return to a diploma is raised by 0.65 
percentage points and that to a bachelors degree by 1.35 percentage r:oints. 
It is only for incremental education inveslments involving a higher degree 
that the unemployment rate correction results in a slightly lower marginal 
rate of return. 
'Ihe results for Overseas born males, and for females are generally 
similar to those presented for Australian born males. 
Given that the relatively large increase in the rate of return for 15 
year olds following the unemployment rate adjustment is simply reflecting 
the ineligibility of 15 year olds to receive unemployment benefits, the 
question 'which naturally arises 1s: 'What Y.Duld be the effect on the rate 
of return calculations if 16 and 17 year olds were ineligible for 
unemployment benefits? 115 
Table 3.4 presents rates of return for Australian born males 
calcula ted under such conditions. 
15 . 'This potential change in unemployment benefit eligibility requirements 
apparently received consideration in Government circles during 1981. 
TABLE 3. 4 
RATES OF RETURN TO EDUCATION, AUSTRALIAN BORN MALES 
FRCTv1 
TO 
16 
17 
18 
Diploma 
Bach. Degree 
Grad. Diploma 
Higher Degree 
15 
9.80 
11.20 
9.45 
12.75 
15.20 
14.10 
12.55 
School Leaving lqe 
16 17 
12.70 
9.30 4.30 
13.50 13.75 
16.45 17.55 
14.95 15.50 
13.00 13.00 
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Comparison of Tables 3.4 and 3.3 indicates that the withdrawl of 
unemployment benefits v-X)Uld increase the marginal rate of return to formal 
education for ln and 17 year olds by around 10 per cent. This 10 per cent 
increase translates into about a one percentage p:>int change ¼hich may be 
compared with the 3 percentage p:>int fall in the rate of return between 
1959 and 1976. 
C. Participation Rates 
A second reason ¼hy an individual may not be in receipt of his weekly 
income for all the year is that he may withdraw from the labour force. To 
take this factor into account, we multiply the income at each education 
level by the relevant participation rate. Table 3.5 presents rates of 
return incorp:)rating this adjustment. 
'Ihe adjustment for participation rate differences betv-Jeen education 
levels results in the following changes to the rates of return: 
For Males 
1. A raising of the marginal rate of return to schooling for Australian 
born males and a lov-Jering of the return for Overseas born males. 
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TABLE 3. 5 
RATES OF RETURN TO EDUCATION ADJUSTED FOR HOURS WORKED, 
UNEMPLOYMENT RATES AND PARTICIPATION RATES 
1. AUSTRALIAN BORN MALES. 
FRCTv1 School Leaving Pge Bachel ors 
TO 15 16 17 18 Diploma Degree 
16 10.95 
17 11.30 11.75 
* 18 9.15 8.30 1.65 
Diploma 12.95 13.40 15.35 20.50 
Bach . Degree 15.45 16.35 19.40 26.10 
Grad . Diploma 14.10 14.70 16.90 21.45 22.10 + 
Higher Degree 12.85 13.10 14.40 16.95 12.15 2.10 
2. OVERSEAS BORN MALES. 
-rnrn School Leaving Pge Bachelors 
TO 15 16 17 18 Diploma Degree 
16 17.90 
17 14.30 12.30 
18 8.60 4.65 + 
Diploma 14.65 14.45 16.30 21.00 
Bach. Degree 18.15 18.30 21.30 26.90 
Grad . Diploma 16.35 16.35 18.50 22.60 24.75 + 
Higher Degree 13.95 13.80 14.95 17.55 12.70 2.60 
3 • AUSTRALIAN BORN FEMALES. 
FRCTv1 School Le2ving Pge Bachelors 
TO 15 16 17 18 Diploma Degree 
16 11.00 
17 9.75 9.00 
18 7.80 6.25 3. 65 
Diploma 15.85 16.65 20.85 30.35 
Bach . Degree 16.75 17.65 22.10 32.00 
Grad . Diploma 15.35 15.80 19.30 26.35 7.80 + Higher Degree 14.00 13.80 15.40 18.50 5.05 0.25 
4. OVERSEAS BORN FEMALES. 
FRCTv1 School Leaving Pge Bachelors 
TO 15 16 17 18 Diploma Degree 
16 11.05 
17 8.90 7.75 
18 5.55 3.30 + 
Diploma 14.30 14.80 17.90 28.75 
Bach . Degree 16.65 17.55 21.35 33.55 
Grad . Diploma 15.20 15.65 18.65 27.55 22.50 + Higher Degree 13.15 13.00 14.40 18.90 8.40 + 
- ----------------------------------------------------------------------
+ rate not determined 
* multiple root 
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2. An increase in the rate of return to tertiary education of up to 4 
percentage points. 
For Females 
1. 'Ihe marginal rate of return to all education investments other than 
g raduate diploma and higher degree courses is increased. 
2. 'Ihe increases are quite dramatic in some instances. For example, the 
r ate of return to the 'school leaving age 18 years - diploma' choice 
increases from 20.50%16 to 30.35% for the Australian born and from 
22.30%16 to 28.75% for the Overseas born. 
3. III THE INCavlE GAINS FR~ MARRIAGE 
It has been suggested [Becker (1964,p.101)] that individuals pursue 
addi tional education partly to increase the probability of marrying a more 
educated spouse. A recent Australian study reports evidence of assortative 
mating: Broom et. al. (1980,p.25) find a correlation of 0.486 betvJeen 
spouses' education levels. 
'Ihe higher earnings of a more educated spouse could be regarded as 
par t of the gains to the individual from additional education. If this 
mar riage factor vJere important, what ~uld be its effect upon the rate of 
return calculations? 
'Ihere are many ways of dealing with this issue. Becker suggests using 
famil y income cross-classified by the individual's education level: the 
famil y income increases associated with increasing educational attainment 
being the payoff to education. A cross-classification of variables from 
lo . Rates of return after adjusting for hours ~rked and unemployment 
rates. 
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the 1976 Census suitable for implementing this suggestion could not be 
obtained, ho\vever. Thus, to determine the importance of the marriage 
factor, we resorted to repeating the rate of return calculations assuming: 
1. Individuals marry at 24 years of age. 
2. 'Ihey marry a spouse of the same education level as themselves. 
Table 3.6 presents results for the Australian born. 
TABLE 3. 6 
RATES OF RETURN TO EDUCATION 
ADJUSTED FOR ASSORTATIVE MATING FACTOR 
1. AUSTRALIAN BORN MALES. 
FRCX'v1 School Leaving Age 
TO 15 16 17 18 
16 10.20 
17 11.55 12.95 
18 10.35 10.50 6.65 
Diploma 14.50 15.80 17.05 21.70 
Bach. Degree 17.35 19.25 21.55 27.45 
Grad. Diploma 16.50 18.05 19. TS 24.05 
Higher Degree 16.05 17.20 18.2~ 20.75 
2. AUSTRALIAN BORN FEMALES. 
FRa-1 School Leaving h;je. 
TO 15 16 17 18 
16 11.80 
17 12.60 13.35 
18 11.00 10.55 6.45 
Diploma 15.60 16.60 18.00 24.10 
Bach. Degree 18.40 19.95 22.30 29.50 
Grad. Diploma 17.50 18.75 20.50 25.90 
Higher Degree 16.90 17.75 18.80 21.90 
Bachelors 
Diploma Degree 
29.35 2.30 
19.15 10.90 
Bachelors 
Diploma Degree 
29.00 2.50 
19.05 11.00 
--------------------------------------------------------------------------
No adjustments \'Jere made to the age-earnings profiles so these rates 
of return are to be compared with the rates of return presented in Table 
3.1. As is to be expected - given that we have already established the 
profitability of education for both males and females - the rates of return 
in Table 3.6 are substantially higher than in Table 3.1. 'Thus, if it 1s 
correct to incorporate this marriage factor into the rate of return 
calculations, the monetary gain from education M::>uld be much higher than 
suggested by our initial estimates (Table 3.1). 
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3.IV THE RETURN TO TRADE QUALIFICATIONS 
This section examines the rate of return to trade qualifications. 
Trade qualifications are generally acquired through the serving of an 
apprenticeship of four to five years duration. Curing the period of the 
apprenticeship, the apprentice receives a wage below that which a qualified 
tradesman ¼Duld receive. Scherer (1981) lists the percentages of a 
tradesman's wage payable to an apprentice employed under the Federal Metal 
Trades Award. For a four year term, these are: 
Percentage 
1 
0.42 
YEAR 
2 
0.55 
3 
0.75 
4 
0.88 
The apprentice's wage ¼Duld generally be lower than the amount that 
could be earned in other types of employment. Such foregone earnings 
constitute an investment in future earnings capacity. We can assess the 
profitability of such an investment using the internal rate of return 
technique. 
As the majority of persons who acquire trade qualifications leave 
school aged 16 years or less (eg: almost 85 per cent of 25-29 year old 
males possessing trade qualifications left school at 16 years of age or 
less), we restrict the analysis to 15 and 16 year olds. 
Using hourly earnings data, we find trade qualifications to yield a 
high rate of return for males. For 15 year old Australian born males, the 
rate is 42.95 per cent and for 16 year olds it is 87.95 per cent. Overseas 
born males receive a lower rate of return: 24.60 per cent for 15 year olds 
and 37.15 per cent for 16 year olds. 'These returns exceed by a 
considerable amount the returns to f 1 ed . 17 orma ucation. The relatively 
high rate of return to trade qualifications is suggestive of higher risk 
17. Selby-Smith (1975) also found trade and certificate type courses to be 
far more profitable than tertiary level courses. 
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premil]'TIS attached to this type of investment or (and) an excess danand for 
18 tradesnen. It could perhaps reflect restrictions on the nl]'Tlber of 
apprenticeships available - the high rate of return representing a rent to 
existing trade qualified persons. Further examination of the data reveals 
the high rates of return are as much attributable to snall investment costs 
(foregone earnings) as they are to higher earnings associated with the 
. . . f d 1·f· . 19 acquisition o tra e qua i ications. 
For females, trade qualifications yield a positive rate of return only 
in the case of the Australian born (5.55 per cent for 15 year olds and 2.25 
per cent for 16 year olds). 
When the age-earnings profiles are adjusted for unemployment rates and 
participation rates the rate of return to trade qualifications increases 
considerably for all groups. Sizeabl2 increases in the rate of return to 
trade qualifications are not unexpected, however. Consider, for example, 
the unemployment rate adjustment. An apprentice will only be unemployed in 
exceptional circl]'Tlstances. '!his certainty of employment lov,;ers the 
opportunity cost of acquiring trade qualifications, especially for 15 year 
olds ¼ho are ineligible for unemployment benefits. In fact, for 15 year 
old Australian born males the decision problan now becomes trivial. And, 
as indicated in Table 3.7, all other male groups receive an extraordinarily 
high rate of return on their, albeit snall, investment. 'Ihe Table 3.7 
rates of return for females are considerably lov,;er than for males. 
Investment in hl]'Tlan capital through the acquisition of trade qualifications 
by females is still an attractive option, hov,;ever. 
18. Scherer (1981) presents evidence of an excess supply of adult 
tradesnen, while Limbrick (1981) believes there is ample evidence of a 
shortage of skilled tradesnen. 
19. Scherer (1981) notes that the desire by industrial tribunals to attract 
able school leavers into skilled trades led to apprentices' wages 
rising relatively in recent years. 
Age 
15 
16 
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TABLE 3. 7 
RATES OF RETURN TO TRADE QUALIFICATIONS ADJUSTED FOR 
HOURS WORKED, UNEMPLOYMENT RATES AND PARTICIPATION RATES 
Males 
Aust. Born O/Seas Born 
323.00 
196.80 73.30 
Females 
Aust. Born O/Seas Born 
44.60 
17.70 
8.75 
16.35 
3.V THE SOCIAL RATE OF RETURN TO TERTIARY EDUCATION 
In this section we present social rates of return to tertiary 
education. 'Ihese are social rates in a limited sense. 'Ihey have been 
calculated by applying tVYD adjusbnents to the data used in the previous 
sections: (i) adding to private costs the cost of provision of education, 
(ii) removing the effects of taxes and subsidies from both benefits and 
opportunity costs. 
research are ignored. 
Any other benefits to society such as spillovers from 
Data on the cost of tertiary education were derived from Selby 
Smith (1975). He estimated costs per student in different courses for 
1969. 20 This involved several steps: obtaining enrolment data; 
allocating the costs of lecturing staff (Colleges of Advanced Education) or 
obtaining the direct expenditure by various faculties (Universities); 
allocating other current expenditure such as libraries, administration, 
heat, light and power to specific courses; estimating capital charges and 
dividing them among courses on an annual charge basis; separating 
'teaching and research expenditure' into their separate comfX)nents. His 
cost estimates appear to be the best such estimates readily available. 
20. Selby Smith points to a need 
"'Ihe choice of 1969 was 
unfortunate .... In a sense 
'normal' year since 1969 
yet• II 
for caution in the use of these estimates. 
unavoidable, but in some ways it was 
there has probably been no completely 
and there is unlikely to be for some years 
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Weighted averages (the v-Jeighting factors being the relative frequency of 
student enrolments 1n the particular course) of these course costs v-Jere 
calculated, and adjusted to 1976 values by inflating by a comp:)site index 
of consumer prices and average v-Jeekly earnings. The equivalences used by 
Selby Smith - higher degree students are counted as tv-X) equivalent full 
time undergraduates - are also adopted. 
Using this methodology, the approximate average course cost for a 
diploma 1s $2 022 per annum, for a degree or graduate diploma $2 412 per 
anntJm~ and for a higher degree $4 824 per annum. 
The social rates of return to education calculated on the basis of the 
assumptions outlined above are presented in Table 3.8. 
F.ducation is a profitable investment from the viewpoint of society. 
The marginal social rate of return to a diploma ranges from 11 to 13 
per cent, to a bachelors degree 15-20 per cent, and to a graduate diploma, 
21 14-20 per cent. The social rate of return to the bachelor 
degree - higher degree choice is, as was the private rate of return, quite 
low (ranging from 3 to 5 per cent). 
In all cases other than several of the average rates associated with 
the school leaving age of 15 years, the social rates of return to tertiary 
education are lov-Jer than the corresponding private rates presented 1n 
Table 3.1. For example, the social rate of return to a bachelors degree 
for an 18 year old Australian born male school leaver is 16.25 
per cent - 4.20 per cent less than the private rate of return. In other 
v-X)rds, discounted at the private internal rate of return, the education 
subsidies received by tertiary educated persons exceed the extra taxes 
collected from them in later years. 
21. These rates of return for 1976 are higher than the rate of return to 
capital invested in the private corfX)rate trading sector presented 1n 
Pagan and Trivedi (1981), Table 15. 
TABLE 3.8 
SOCIAL RATES OF RETURN TO EDUCATION 
1. AUSTRALIAN BORN MALES. 
FROv1 
TO 
Diploma 
Bach. Degree 
Grad. Diploma 
Higher Degree 
15 
11.00 
13.55 
12.30 
10.50 
2. OVERSEAS BORN MALES. 
FRCJv1 
TO 
Diploma 
Bach. Degree 
Grad. Diploma 
Higher Degree 
15 
10.15 
12.50 
12.10 
9.80 
School Leaving Pge 
16 17 
11.35 11.05 
14.30 14.70 
12.75 12.80 
10.60 10.35 
School Leaving Pge 
16 17 
10.50 10.95 
13.20 14.05 
12.60 13.30 
9.90 10.05 
3. AUSTRALIAN BORN FEMALES. 
FRCM School Leaving Pge 
TO 15 16 17 
Diploma 10.10 10.50 10.85 
Bach. Degree 12.45 13.15 14.00 
Grad. Diploma 12.00 12.55 13.15 
Higher Degree 9.70 9.85 9.95 
4. OVERSEAS BORN FEMALES. 
FRCM School Leaving Pge 
TO 15 16 17 
Diploma 9.10 8.95 9.40 
Bach. Degree 11.55 11.70 12.60 
Grad. Diploma 10.75 10.85 11.40 
Higher Degree 8.55 8.45 8.60 
() negative rate 
18 
12.15 
16.25 
13.75 
10.75 
18 
13.25 
16.30 
15.05 
10.95 
18 
11.80 
15.05 
12.40 
10.10 
18 
11.75 
15.00 
13.15 
9.35 
Page 78 
Bachelors 
Diploma Degree 
17.65 
9.85 
(1. 90) 
3.25 
Bachelors 
Diploma Degree 
20.00 8.10 
9.35 3.65 
Bachelors 
Diploma Degree 
14.45 0.50 
9.20 5.55 
Bachelors 
Diploma Degree 
16.85 5.20 
8.05 3.60 
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3.VI THE PRIVATE RATE OF RETURN. A SENSITIVITY ANALYSIS 
Given the finding that the discounted value of subsidies to tertiary 
education exceed the discounted value of the extra tax paid on the higher 
earnings of the better educated, an interesting question to ask is: 'What 
would be the effect upon the internal rate of return if tuition fees were 
charged'? 
Examination of this issue proceeds by simply reducing the net income 
stream of students enrolled at tertiary institutions by the amount of the 
proposed fee. 'Ihere is no attempt to anticipate any other changes which 
might accompany such a policy change. 
'Two alternative fee structures are examined. 
(a) A fee of $1 000 per year for all tertiary students. 
(b) A fee of $2 e00 per year for all tertiary students. 
Comparison of the rates of return presented in Tables 3.9 and 3.10 
with those presented in Table 3.1 reveal the marginal private returns to 
tertiary education to be reduced substantially in most cases by the fee 
structures examined. For example, 
1. A fee of $1 000 p.a. reduces the marginal internal rates of return to 
tertiary education by between 11 and 40 per cent, though most of the 
reductions are in the order of 20 per cent. 
2. A fee of $2 000 p.a. reduces the marginal internal rates of return to 
tertiary education by between 25 and 70 per cent, though mostly by 
around 30 per cent. 
TABLE 3. 9 
PRIVATE RATES OF RETURN TO EDUCATION 
ASSUMING ANNUAL COURSE FEE OF $1 000 
1. AUSTRALIAN BORN MALES. 
FRCM 
TO 
Diploma 
Bach. Degree 
Grad. Diploma 
Higher Degree 
15 
10.20 
12.55 
11.65 
10.60 
2. OVERSEAS BORN MALES. 
FRa-1 
TO - --
Diploma 
Bach. Degree 
Grad. Diploma 
Higher Degree 
15 
9.45 
11.70 
11.45 
9.95 
School Leaving l>ge 
16 17 
10.75 10.90 
13.60 14.60 
12.35 12.90 
11.05 11.15 
School Leaving Pge 
16 17 
10.05 10.95 
12.65 14.10 
12.30 13.50 
10.40 10.95 
3. AUSTRALIAN BORN FEMALES. 
FRa-1 
TO 15 
Diploma 8.85 
Bach. Degree 11.35 
Grad. Diploma 10.40 
Higher Degree 10.15 
4 • OVERSEAS BORN FEMALES. 
FRCM 
TO 
Diploma 
Bach. Degree 
Grad. Degree 
Higher Degree 
15 
8.25 
10.85 
10.45 
9.30 
() negative rate 
School Leaving l>ge 
16 17 
9.30 10.05 
12.15 13.45 
10.95 11.80 
10.50 11.00 
School Leaving Pge 
16 17 
8.40 9.30 
11.40 12.90 
10.85 12.00 
9.45 10.05 
18 
12.95 
17.45 
14.80 
12.20 
18 
14.20 
17.65 
16.35 
12.60 
18 
12.75 
16.75 
14.10 
12.20 
18 
12.70 
16.75 
14.90 
11.55 
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Bachelors 
Diploma Degree 
18.45 
11.10 
( 4. 65) 
3.85 
Bachelors 
Diploma Degree 
21.45 8.55 
10.60 4.30 
Bachelors 
Diploma Degree 
16.35 1.00 
11.40 7.15 
Bachelors 
Diploma Degree 
19.10 6.35 
10.35 5.70 
TABLE 3.10 
PRIVATE RATES OF RETURN TO EDUCATION 
ASSUMING ANNUAL COURSE FEE OF $2 000 
1. AUSTRALIAN BORN MALES. 
FRCTv'l 
TO 
Diploma 
Bach. Degree 
Grad. Diploma 
Higher Degree 
15 
9.45 
11.80 
10.80 
9.70 
2. OVERSEAS BORN MALES. 
-FRa-1 
TO 
Diploma 
Bach. Degree 
Grad. Diploma 
Higher Degree 
15 
8.80 
10.95 
10.65 
9.10 
School Leaving Age 
16 17 
9.75 9.60 
12.55 13.15 
11.25 11.50 
9.95 9.85 
School Leaving J'}qe 
16 17 
9.15 9.75 
11.70 12.75 
11.25 12.05 
9.40 9.70 
3. AUSTRALIAN BORN FEMALES. 
FR~ School Leaving J'}qe 
TO 15 16 17 
Diploma 7.95 8.25 8.65 
Bach. Degree 10.45 11.00 11.90 
Grad. Diploma 9.40 9.75 10.30 
Higher Deg~ee 9.15 9.35 9.70 
4. OVERSEAS BORN FEMALES. 
FR~ School Leaving J'}qe 
TO 15 16 17 
Diploma 7.35 7.40 7.95 
Bach. Degree 9.95 10.35 11.35 
Grad. Diploma 9.45 9.70 10.45 
Higher Degree 8.30 8.40 8.75 
() negative rate 
18 
10.90 
15.05 
12.75 
10.55 
18 
12.15 
15.35 
14.15 
10.95 
18 
10.35 
14.10 
11.80 
10.50 
18 
10.25 
14.05 
12.50 
9.85 
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Bachelors 
Diploma Degree 
16.50 
9.90 
(5.40) 
3.10 
Bachelors 
Diploma Degree 
19.05 6.85 
9.45 3.55 
Bachelors 
Diploma Degree 
14.40 0.50 
10.25 6.25 
Bachelors 
Diploma Degree 
16.80 5.15 
9.20 4.85 
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Other than for the degree - graduate diploma 'choice' for Australian 
born 22 males, the internal rates of return are still p:>si ti ve, and 
reasonably large. Furthermore, we note that whilst the fee structures 
examined reduce the internal rate of return to degrees and diplomas, these 
rates are still greater than the marginal rates of return to secondary 
schooling. 'Ihus, whereas the rate of return to the 'school leaving age 
16 - school leaving age 17' choice for Australian born males is 10.40 
per cent (Table 3.1), the rate of return to the 'school leaving age 
18 - bachelor degr~e' choice is considerably higher - 21.10 per cent 
without any tuition fees, and still 15.05 per cent after the imp:>sition of 
a $2 000 per annum fee. 
3.VII SUMMARY AND CONCLUSION 
According to our internal rate of return calculations, formal 
education is a profitable investment - the rate of return being as high as 
20 per cent 1n some instances. 'Ihese real rates of return ¼lOUld generd1ly 
exceed the return which could be earned on alternative investments 
available to 23 Australian youth. As demonstrated in Section 3. VI, the 
rates of return to tertiary education ¼Ould be reduced substantially IF 
students were obliged to pay tuition fees. 
Compared with the rate of return to education obtained by Australian 
born males, Overseas born males obtain a lower rate of return from 
additional years of schooling. However, Overseas born males receive a 
higher return from some types of tertiary education (eg: graduate 
diplomas). Overseas born females receive a higher marginal rate of return 
to the 'school leaving age 15 - school leaving age 16' and 
22. 'Ihis rate of return is negative in Table 3.1 also! 
23. 'Ihere is, of course, a problem here in 
comparison rate of return, which should 
equivalent risk class. 
not knowing the correct 
involve investments of an 
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'diploma/degree - graduate diploma' choices than Australian born females. 
For each birthplace group, returns for males generally exceed those for 
females, although the percentage point differences are small. 
Rates of return calculated from hourly earnings differ only slightly 
from those based on annual earnings data. But when~ adjust the earnings 
data for the probability of unemployment and the probability of 
participating in the labour force, some rather large changes result. For 
example, for Australian born males, the rate of return to the 'school 
leaving age of 18 years - bachelor degree' choice was raised by 5.40 
percentage points from 20.70 per cent (Table 3.2) to 26.10 per cent (Table 
3. 5) • 
'Ihe social rates of return to tertiary education were found to be 
generally several percentage points lo¼'er than the corresp:,nding private 
rates. 'Ibis indicates that, discounted at the private internal rate of 
return, the education subsidies received by tertiary educated persons 
exceed the extra tax collected from them in later years. It was pointed 
out, however, that these are social rates in a strictly limited sense. 
Benefits accruing to society at large were ignored in the calculation of 
these rates. Such benefits could be quite important. 
Trade qualifications were also sho\vn to yield a high rate of return. 
For example, calculated from hourly earnings data unadjusted for 
differentials in unemployment and participation rates, the return to the 
acquisition of trade qualifications for an Australian born male who left 
school at 16 years of age was 87.95 per cent. 
Finally, to ans¼'er the question 'Is educational attainment important 
in determining earnings in the Australian Labour market'? posed in Chapter 
One. 'Ibe evidence presented in this chapter suggests that additional 
education, whether it be acquired in the schools system, at tertiary 
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institutions or thro~h the serving of an apprenticeship, 1s an imp.::>rtant 
influence upon earnings. 
• 
CHAPTER 4 
THE INFLUENCE OF LABOUR FORCE EXPERIENCE ON EARNINGS 
The present chapter examines the effects of labour market experience 
on earnings. In doing so it attempts to overcane tY.O of the maJor 
shortcomings of Chapter three. First, we attempt to control for 
differences in the level of labour market experience. 1his allovJS us to 
distinguish between the returns to education and the returns to post-school 
investment (on-the-job training). 'The internal rates of~return in Chapter 
3 are weighted averages of these returns. 1 If they differ, the internal 
rates of return will be biased estimates of the true returns to formal 
schooling. 
Second, we seek to establish M1ether the differences between the rates 
of return received for different education levels are significant in a 
statistical sense. Rates of return calculated using the internal rate of 
return technique are not amenable to hypothesis testing. 
We address these shortcomings using the frameY.Ork of Mincer (1974) and 
the reformulation of this framevK>rk proposed by Psacharopoulos and Layard 
(1979). In the Mincer schooling and experience model, log earnings are 
regressed on schooling, labour force experience (a proxy for post-school 
investments in on-the-job training) and labour force experience squared. 
Both the level of post-school investment and its profitability are thus 
held to be independent of the level of schooling. An explicit testing of 
these restrictions is the feature of the Psacharopoulos and Layard model. 
It allovJS us to estimate the relationship between the level of, and returns 
to, post-school investment and the level of schooling. 
1. See Mincer (1974), page 49. 
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This Chapter is structured as follows. Section 4.I outlines the 
method of constructing the experience variable. Section 4.II examines the 
effects of education and experience upon the hourly earnings of 15-64 year 
olds using the Mincer (1974) model along with the PsacharofOulos and 
Layard (1979) reformulation of this model. Our results are surprising. 
They reveal rather large differences between the labour market performance 
of the Australian and Overseas born. It is of considerable interest, 
therefore, to establish whether these differences are likely to be 
permanent features of the Australian labour market. To examine this issue, 
Section 4.III repeats the analysis using only the data for 15-24 year olds. 
Interestingly enough, for this age group the labour market performances of 
the Australian and Overseas born are similar. Section 4.IV provides a 
summary of the chapter. 
4.I THE EXPERIENCE VARIABLE 
If it is assumed that v.ork experience · _is continuous and starts 
immediately after completion of schooling [Mincer (1974, p.84)], labour 
force experience can be measured by the subtraction of school leaving age 
from chronological age. 
Labour Force Experience (J) - Age (A) - School Leaving .l>ge (S) <l> 
This type of potential labour force experience measure has regularly 
been used in income studies. It is usually regarded as a reasonable 
approximation of actual labour force experience for males but, for obvious 
reasons, it is subject to error for females, especially for older females 
[see Chapter 2]. One could attempt to adjust the female labour force 
experience measure using the cumulative age-specific labour force 
participation rates for 1976. 'Ihe large changes over time in the level of 
female labour force participation [see Miller and Volker (1981), Table 1] 
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suggests that such an adjusbnent \A.Ould represent only a (very) partial 
movenent towards obtaining an improved female labour force experience 
measure. Lack of suitable cross-classifications from previous censuses 
prevents the use of a time series of participation rates for each age 
cohort as an adjustment factor. Accordingly, only estimates . using the 
'raw' Mincer measure are presented. 'Ihese should be interpreted with 
caution. In the special case of 15-24 year old females, the use of 
equation <l> should be a reasonable approximation. 
- · The use of the five year age intervals in the construction of the 
experience variable (J) necessitates an assumption as to the age of persons 
earning the average income in each age group. We assume that the average 
income is earned by individuals at the midpoint of the age interval. 
Information on school leaving age is used to adjust this midpoint measure 
in the younger age groups. 
4.II ESTIMATES OF EARNINGS FUNCTIONS FOR 15-64 YEAR OLDS 
A. 'Ihe Data 
The data are derived from Census Matrix Tape 32. 'Ihis tape contains 
income data cross-classified by age (5 year age brackets 
15-19, 20-24, ••••• , 60-64), birthplace, school leaving age, qualifications 
and sex. 
There is a shortcoming of these data ¼hich should be mentioned. There 
is no information on characteristics such as marital status or locality on 
Tape 32. The consequences of omitted variables were discussed in Chapter 
2. If there is only a modest correlation between characteristics such as 
marital status and locality, and the regressors included in the estimated 
equation, the omitted variable problen may be negligible. 
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We note also that the data are in the form of group 2 averages. In 
the presentation of results, some of the problens associated with the use 
of grouped data are discussed. The estimation method we use is analogous 
to that of Thurow (1970). 
B. 'Ihe Mincer Model 
The starting point of our analysis of the determinants of earnings is 
the Mincer (1974) schooling and experience model outlined in Chapter 2. 
From - this model the following estimating equation is derived which Mincer 
uses to investigate the dependence of earnings on schooling and post-school 
investments. 
where 
<2> 
Y = hourly earnings 
S = years of formal education 
J = experience level as defined by equation <l> 
u = error term assumed to have the usual statistical 
properties. 
In equation <2> the coefficient on schooling -a1- may be interpreted 
as the rate of return to schooling. The coefficients on the experience 
variables - a and a -2 3 are functions of the post-school investment 
function parameters, k0, band q. 
Separate analyses are conducted using equation <2> for males and 
females. We discuss the results for males first. 
2. 'Ihe data are 1 imi ted to persons in pa id employment who \4-X)rked 30-39 
hours per week inclusive. 'Ihe hours range chosen was the only hours 
range common to Matrix Tapes 32 and 36 (data from Tape 3n are used in 
Section 4.III) which allows us to avoid issues associated with hours 
mis-reporting [see Jones (198lb)], higher hourly rates for overtime, 
and loadings attached to casual/part-time jobs. 
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(i) Empirical Results for 15-64 Year Old Males 
Table 4.1 presents results for males from the OLS estimation of 
several specifications of equation <2>. The first t¼D columns of this 
table refer to data pooled across birthplace groups. Columns three and 
four present results obtained when the data are limited to the Australian 
born. Columns five and six present results obtained when the data are 
limited to the Overseas born. 
Before analysing Table 4.1 in detail, a ~ew comments on the method of 
reporting the results are in order. Reading down each column there are t¼D 
numbers associated with each variable entered into the particular model 
specification. The first is the regression coefficient, and the second 
nunber [enclosed in brackets] is the 't' statistic derived using 
White's (1980) heteroscedasticity-consistent covariance matrix estimator. 
The auxillary statistics presented at the bottom of the table are the usual 
F statistic and unadjusted R-squared, together with a LM(H) statistic. The 
LM(H) is a test statistic based on the Lagrange Multiplier principle for 
heteroscedasticity and is to be referred to as a x2 (1). It is developed 
in Pagan, Hall and Trivedi (1981) •3 
Examination of the LM(H) statistic reveals that heteroscedasticity may 
constitute a problem in several regressions. The consequences of 
heteroscedasticity are t¼Dfold. First, whilst the parameter estimates are 
consistent, they are inefficient. Second, the covariance matrix estimates 
are inconsistent. 
White (1980) presents a covariance matrix estimator which is 
consistent in the presence of heteroscedasticity, and which does not 
3. The I.M(H) statistic is a general test for heteroscedastirity which does 
not require any regressor to be singled out as determining the 
variance. 
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TABLE 4.1 
REGRESSIONS OF~ HOURLY EARNINGS FOR 15-64 YEAR OLD MALES 
Aggregate Australian Born Overseas Born 
( i) (ii) (iii) ( iv) (v) (vi) 
Constant 0.2594 1.0826 0.1399 0.9990 0.2970 1.0871 
Overseas -0.0850 -0.0848 
Born [5.91] [6. 48] 
Qualified 0.1108 0.1306 0.1297 0.1393 0.0922 0.1229 
[8.07] [10.21] [8. 09] [8. 60] [ 4. 28] [6. 74] 
Years 0.0752 0.0788 0.0715 
Education [26.86] [19.83] [18. 90] 
SI.A (12) -0.3406 -0.3346 -0.3461 
[9. ~2] [6.49] [6. 94] 
SI.A ( 13) -0.1860 -0.2045 -0.1633 
[7. 68] [8. 92 l [3. 88] 
SI.A (14) -0.1142 -0.1344 -0.0938 
[5.73] [ 4. 63] [3. 59] 
SI.A (15) -0.0580 -0.0547 -0.0613 
[3 .13] [2. 31] [2.11] 
SI.A (17) 0 ., 0648 0.0788 0.0506 
[3. 25] [3. 28] [1. 76] 
SI.A ( 18) 0.0828 0.1296 0.0357 
[ 4. 07] [5. 71] [1.22] 
SI.A (19) 0.1324 0.1989 0.0656 
[5.79] [8. 34] [2.01] 
Diploma 0.3471 0.3710 0.3232 
[10. 95] [9. 12] [6. 74] 
Bachelor 0.5126 0.5405 0.4846 
Degree [25.63] [21.76] [18.01] 
Graduate 0.4471 0.3959 0.5136 
Diploma [5.49] [2. 81] [ 1 7. 95] 
Higher 0.6815 0.7063 0.6567 
Degree [32.20] [25.721 [23. 60] 
Experience 0.0466 0.0465 0.0518 0.0517 0.0412 0.0409 
[16. 21] [16.82] [11. 11] [11. 98] [13.53] [16.02] 
Experience -0.00075 -0.00075 -0.00082 -0.00082 -0.00068 -0.00068 
Squared [14. 60] [15. 28] [9. 77] [10 .56] [12.71] [15. 54] 
F2 338.44 132.99 233.67 71.51 201.43 85.82 
R 0.8135 0.8407 0 .8289 0 .8455 0.8084 0.8691 
LM(H) 4.8030 5.7901 2.1276 3.7077 12.4349 23.6283 
N 394 394 198 198 196 196 
----------------------------------------------------------------------
N = the number of observations. 
Figures in brackets are 'White's 't' values (absolute values). 
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require formal modelling of the heteroscedastic structure. 4 I n most cases 
we find the majority of the regressors in t he unwe ighted OLS have qui te 
large (White's) 't' values. Hence p:)SSible efficiency gains through using 
various weighting schemes vX:>uld not appear to be an over-riding objective. 
According to the results in column 1, an extra year of education is 
associated with 7.5 per cent higher earnings - a rate of return to 
education of the same order of magnitude as found in recent overseas 
studies [Psacharop:)ulos and I.ayard (1979), Chiswick (1980)]. This rate of 
return is constrained to be equal for all education increments: in column 
2 we introduce separate dummies for each of eleven education levels. 
Incremental returns are rather high at the early school leaving ages and 
for tertiary level courses. 
The coefficients on the tvX:> experience variables reveal that maximum 
hourly earnings are reached after around 31 years of labour market 
experience. It will be recalled that the tvX:> experience coefficients are 
functions of the three p:)St~school investment function pctrameters k0, b, 
and q. As such, the p:)St-school investment function parameters are 
unidentified. Can they be identified? 
The Mincer ansv-1er is yes. First he detennines when earnings capctcity 
peaks. When earnings capacity peaks, net p:)St-school 
investment - k(t) is zero and therefore we can identify b in terms of 
k0• This allows for the identification of all the p:)St-school investment 
4. Where heteroscedasticity is found, one may attempt to model the 
structure of the heteroscedasticity with an eye to improving the 
efficiency of the estimates. Efficiency gains are to be assessed 
through a comparison of White's heteroscedasticity-consistent 
covariance matrix of the appropriate v.1eighted least squares estimates 
to that of the OLS estimates [see White (1980) p.827]. As Wh ite (p.827) argues "since the covariance matrix is being consistently 
estimated, any number of alternative variance structures may be 
evaluated in this way, and the structure with the greatest resul ting 
efficiency can be chosen". 
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parameters in the Mincer model. Following his argument (1974, pp.21, 94) 
we find the peak in earnings capacity to occur around thirteen years before 
the peak in observed earnings. 'Ihe post-school investment parameters turn 
out to be: k0 = 0.35, b = 0.0195, and q = 0.058. '!hat is, in the first 
year of labour market experience the individual invests 35 per cent of his 
earnings capacity in human capital accumulation (on-the-job training), and 
in each subsequent year this proportion declines by almost tv-X:> percentage 
points. 'Ihe rate of return to this investment is around 6 per cent - a 
rate of return only slightly less than that to formal schooling. 
We now turn to briefly examine the tv-X:> 'control' variables entered 
into the estimated equation. Individuals holding either trade or technical 
qualifications earn 13 per cent more than the unqualified. 5 After 
standardising for differences in schooling, qualifications and experience, 
migrants earn around 8 per cent less than the Australian born. 
Given the finding of an earnings disadvantage against the Overseas 
born, it is of some interest to see whether the returns to education and 
the parameters of the post-school investment function differ between 
birthplace groups. Comparing the regression results obtained when the data 
are limited to the Australian born (columns 3 and 4) and for when the data 
are limited to the Overseas born (columns 5 and 6) reveals several 
interesting differences. 
'The Overseas born appear to gain a slightly lower average rate of 
return to schooling and from the acquisition of trade and technical 
qualifications than the Australian born (7 per cent compared with 8 
per cent for schooling and 9 per cent compared with 13 per cent for trade 
and technical qualifications). 'Ihe pattern of incremental returns to 
5. For snall values of the coefficients of a dummy variable the estimated 
coefficients may be interpreted as the percentage effect of that 
variable on the variable being explained [see Halvorsen and 
Palmquist (1980)]. 
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education (columns 4 and~) are reasonably similar. However, there is one 
difference which deserves comment. Incremental returns for additional 
years of education beyond the school leaving age of 16 years are generally 
much higher for the Australian born than for the Overseas born. For 
example, the earnings of an Australian born male who leaves school at 18 
years of age are 13 per cent greater than the earnings of an Australian 
born male who left school at 16 years of age. The earnings difference 
between comp:irable Overseas born groups is only 3. 5 per cent.-
_.The age-experience profiles for the Au~tralian and Overseas born peak 
at similar experience levels: after 31.5 years of experience for the 
Australian born and 30 years of experience for the Overseas born. An 
examination of the p:irameters of the p:>st-school investment function 
calculated from these profiles using the Mincer approximation reveals only 
a slight difference between the returns to p:>st-school investment received 
by the Australian and Overseas born (5.6 per cent for the Australian born 
and 5.9 per cent for the Overseas born). However, the remaining parameters 
of the p:>st-school investment function differ between birthplace groups. 
The investment ratio in the first year of labour market experience is 
around 40 per cent for the Australian born and only 30 per cent for the 
Overseas born. The rate of decline of the p:>st-school investment ratio is 
greater for the Australian born: 2.1 percentage p:>ints per annum compared 
with 1.8 percentage p:>ints per annun. 
(ii) Empirical Results for 15-64 Year Old Females 
Table 4.2 presents results from the estimation for females of the 
standard ht.nnan capital earnings function. 
Additional years of schooling for females yield a rate of return of 
7.5 per cent which is the same as the return received by males. The 
incremental returns to education for females also follow the same pattern 
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TABLE 4.2 
REGRESSIONS OF ux; HOURLY EARNINGS FOR 15-64 YEAR OLD FEMALES 
Aggregate Australian Born Overseas Born 
{ i) (ii) {iii) { iv) {v) {vi) 
Constant 0.2476 1.0438 0.2099 0.9766 0.2257 1.0504 
Overseas -0.0646 -0.0629 
Born [ 4. 50] [5.06] 
Qualified 0.0194 0.0588 0.0283 0.0755 0.0109 0.0459 
[l. 30] [ 4. 10] [l. 28] [3. 56] [0. 56] [2.48] 
Years 0.0753 0.0749 0.0757 
Education [32.95] [21. 79] [26. 2·8] 
SI.A {12) -0.2668 -0.1996 -0.3207 
[8. 12] [3. 68] [9. 62] 
SI.A {13) -0.1242 -0.1145 -0.1349 
[3.84] [2. 95] [2.6nJ 
SI.A { 14) -0.1117 -0.1050 -0.1164 
[6. 04] [3.92] [ 4. 66] 
SI.A (15) -0.0508 -0.0433 -0.0583 
[2. 69] [1. 60] [2. 29] 
SI.A {17) 0.0586 0.0616 0.0556 
[2. 80] [2 .101 [1. 80] 
SI.A {18) 0,. 0800 0.1004 0.0595 
[3., 77] [3. 28] [2.09] 
SI.A { 19) 0.1349 0.1424 0.1274 
[ 4. 94] [3.33] [3. 78] 
Diploma 0.4052 0.4360 0.3781 
[11.24] [9. 36] [ 6. 83] 
Bachelor 0.5527 0.5694 0.5438 
Degree [14.19] [8. 94] [18.85] 
Graduate 0.6157 0.6473 0.5901 
Diploma [21.41] [18. 51] [14.22] 
Higher 0.6930 0.7193 0.6687 
Degree [31.39] [20. 76] [24.89] 
Experience 0.0206 0.0200 0.0232 0.0231 0.0177 0.0164 
[8.45] [9. 12] [6. 85] [7. 56] [5 .18] [5. 68] 
Experience -0.00033 -0.00032 -0.00035 -0.00035 -0.00029 -0.00027 
Squared [ 6. 59] [7 .19] [5.10] [5. 86] [ 4. 24] [ 4. 56] 
F2 242.14 113.50 138.56 56.42 167.47 144.45 
R 0.7606 0.8211 0.7457 0.8152 0.7809 0.8419 
LM{H) 2.7280 8.2486 1. 3164 4.3803 1.6245 5.2430 
N 387 387 194 194 193 193 
-----------------------------------------------------------------------
N = nunber of observations. 
Figures in brackets are v.Jhite's 't' values {absolute values). 
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as for males: incremental returns are quite high at the early school 
leaving ages and for tertiary education. 
According to the coefficients attached to the t1M:> experience 
variables, female earnings peak after around 31 years of labour market 
experience (33 years for the Australian born, 30 years for the Overseas 
born). 'Ihis result is similar to that for males. 
'Ihe parameters of the female fX)St-school investment function may be 
identified using the Mincer procedu~e. '!his reveals that females invest a 
small profX)rtion of their earnings capacity in fX)St-school . 6 investment. 
In the first year of labour market experience, the fX)St-school investment 
ratio derived from the equation for aggregated females is about 15 
per cent. 'Ihis ratio is higher for the Australian born (18 per cent) than 
for the Overseas born (12 per cent). The rate of decline of the fX)St 
school investment ratio is 0.8 of one per cent (0.9 of one per cent for the 
Australian born and 0.7 of one per cent for the Overseas born). '!he rate 
of return to fX)St-school investment is around 6.8 per cent for all female 
groups examined. 
We turn now to examine the coefficients attached to the Overseas born 
dummy in columns 1 and 2 and to the qualifications dummies in all 
equations. Overseas born females earn around 6 per cent less than 
comparable Australian born females. 'Ihis earnings disadvantage is less 
than for Overseas born males (earnings disadvantage of 8.5 per cent). '!he 
qualifications dummy is significant in regressions 2, 4 and 6 - the 
presence of trade or technical qualifications is associated with 7.5 
per cent higher earnings for the Australian born and 4.6 per cent higher 
6. 'Ihe Polachek model reviewed in Chapter 2 predicts that 1M:>men will 
invest a low profX)rtion of their earnings capacity in fX)St-school 
investment. To recapitulate, this result is attributable to the lower 
labour force attachment of females which lo\vers the marginal valuation 
of any human capital investment. 
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earnings for the Overseas born. 
C. The Psacharop)ulos and Layard Specification 
The t¼O specifications of the earnings equation examined above asse rt 
an independence bet~en the effects of schooling and PJSt-school investment 
(on-the-job training). One could view these t¼O forms of human capital 
accunulation as being partially interdependent. Thurow (1969) 1s emphatic 
on this point. 
Returns are not additive but multiplicative. This may 
be clearly seen in on-the-job training and education. 
The returns from experience depend partially on the 
trainee's level of formal education ••• these 
complementarities also v-X:>rk in the opposite direction. 
(Thurow, 1969, p.71) 
PsacharoPJulos and Layard (1979) also take exception to this feature 
of the Mincer model. They respecify it so that both the level of 
post-school investment and its profitability are allowed to depend on the 
level of schooling. 
assume that: 
where q, k0 and bare 
For all individuals in each schooling group they 
q - ql + q2 Si (3-I) 
k0 = kl + k2 Si (3-II) 
b = bl + b2 Si (3-III) 
as previously defined. 
Incor}X)rating these assumptions into the Mincer model yields the 
PsacharoPJulos and Layard estimating equation: 
ln Yt = ln E0 - k1 + (r-k 2)S + (k1q1 +b1 + 0.Sq1b1)J -
2 0
·5qlblJ + (klq2 + qlk2 + b2 + 0·5qlb2 + 0·5q2bl)SJ + 
2 2 2 2 (k 2q2 + 0.Sb2q2)S J - 0.5(q1b2 + q2b1)SJ + 0 .Sq2b2s J + u <4> 
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Equation <4> permits one to test whether there is a relationship 
bet¼een schooling and the amount of post-school invesbnent and its 
profitability. 
A second problem with the earnings equation examined in Section 
4.II(B) is that the parameters of the post-school invesbnent function are 
unidentified. Mincer's assumption used to identify these parameters - that 
the rate of return to post-school invesbnent was similar in magnitude to 
the rate of return to schooling - has proved unpalatable to most [see 
Mineer (1974, p.94) for his ovJn qualification]. One alternative has been 
to specify models vmere all parameters of interest are identified. In the 
Psacharopoulos and Layard model, all the parameters of the post-school 
invesbnent function are identified. 
Psacharopoulos and Layard estimate equation <4> for a sample of 15-64 
year old British males. They find it yields the following results. First, 
the return to post-school invesbnent is positively related to the level of 
schooling. Second, the invesbnent ratio in the first year of labour market 
experience (k0) is negatively related to the level of schooling. Third, 
the investment ratio in subsequent years of labour force experience falls 
by a lesser amount for more educated groups. 
In our estimation of the Psacharopoulos and Layard specification many 
of the OLS estimates of the interaction terms between schooling and 
experience level had low 't' values. In an attempt to improve estimator 
efficiency, t¼O weighting schemes were experimented with. First, weighting 
by the square root of the nunber in the group. Second, weighting by the 
square root of the predicted value of the dependent variable for each group 
[this weighting scheme is suggested by the construction of the LM(H) 
statistic]. Both schemes lead to substantial improvements in estimator 
efficiency (over OLS), with weighting by the square root of the nunber in 
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each group being the preferred alternative. 'Ihe following values for the 
parameters of the post-school investment function given by equations 3-I, 
3-II and 3-III have thus been derived from weighted regressions. 7 
MALES FEMALES 
1. Jiqgregate 
k0 = 0.4457 0.0227 S. k0 = 0.2269 0.0138 S. 1 1 
b = 0.0184 0.0010 s. b = 0.0106 0.00065 S. 
1 1 
q = -0.280 + 0.0448 S. q = -0.8588 + 0.1083 S. 
1 1 
2. Australian Born 
k0 = 0.3985 0.0208 s. k0 - 0.3651 0.0221 S. 1 1 
b - 0.0158 0.0009 s. b = 0.0167 0.0011 S. 
1 1 
q = -0.3852 + 0.0593 s. q = -0.6327 + 0.0774 S. 
1 1 
3. Overseas Born 
k0 = 0.3500 - 0.0155 s. k0 = 0.1194 0.0071 s. 1 1 
b = 0.0173 0.0008 s. b = 0.0056 0.0003 s. 
1 1 
q = -0.1521 + 0.0288 s. q = -0.9738 + 0.1254 s. 
1 1 
The overall pattern of the post-school investment function is similar 
in each of the eighteen cases listed above. 'While the investment ratio in 
the first year out of school is lower for more educated individuals, its 
rate of decline with years of labour market experience is less. 'Ihe rate 
of return to post-school investment increases with years of education. 
These results are similar to the results reported by Psacharopoulos and 
Layard. 
Examining the results in greater detail, and focusing first on the 
aggregate male results, we find that an individual with 10 years of 
education invests around 22 per cent of his earnings capacity in 
post-school investment in his first year of labour market experience. 'This 
ratio declines by 0.8 of one percentage point with each additional year of 
labour market experience. A rate of return of 17 per cent is received on 
the investment. Compared with this, an individual with 15 years' education 
7. 'There are 
function. 
t¼D algebraic solutions to the post-school 
Cnly one solution yields plausible results. 
investment 
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invests only 11 per cent of his earnings capacity in the first year of 
labour market experience, with this ratio declining by 0.34 of one 
percentage p:>int with each year of labour market experience. 
return of around 39 per cent is received on the investment. 
A rate of 
and 
It is of some interest to compare these magnitudes with Psacharop:>ulos 
8 Layard's. They find the p:>st-school investment ratio in the first 
year of labour market experience for a male with 10 years' education is 44 
per cent - it falls each year by 1.9 percentage p:>ints. 'Ihe rate of return 
on this training is estimated at 18 per cent. For an individual with 15 
years' education the p:>st-school investment ratio is 27 per cent in the 
first year of ~rk, this declines in each year by 1.2 percentage p:>ints. 
The rate of return to I_X)St-school investment is 42 per cent. 
Hence th~ Australian p:>st-school investment ratio in the first year in 
the labour market appears to be consistently lower than that found for 
Britain. 'Ihe rate of decline of this investment ratio with years of labour 
market experience is less in Australia. But the rate of return to 
post-school investment is of a similar order of magnitude in both 
countries. 
'Ihe results from the estimation of separate equations for the 
Australian and Overseas born are quite interesting. For a hypothetical 
individual who has zero years of formal education, the investment ratio in 
the first year of labour market experience for the Australian born exceeds 
that for the Overseas born. Hov1ever, the decline of this ratio with years 
of education is greater for the Australian born. 'Ihus, for individuals 
8. 'These estimates may also be compared with Hanushek and 
Quigley's (1978). 'Their estimated rate of return to p:>st-school 
investment ranged from 4.4 to 8.88 per cent. 'This return increased 
with education level. 'Ihe investment ratio in the first year of labour 
market experience was not particularly well determined. But the 
decline in the investment ratio with years of experience was found to 
be greater for the more educated. 
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with more than 9.15 years of education, the fX)St-school investment ratio in 
the initial year of labour market experience is less for the Australian 
born. 
'Ihe decline in the fX)St-school investment ratio with years of labour 
market experience varies with schooling level. Additional years of 
education result in a snaller decline for the Australian born. For 
example, for individuals with 10 years of labour market experience, the 
post-school investment ratio declines by 0.68 of one percentage fX)int each 
year -- for the Australian born, and by 0.93 of one percentage point for the 
Overseas born. For individuals with 15 years' education, the fX)St-school 
investment ratio declines by 0.23 of one percentage fX)int for the 
Australian born and by 0.53 of one percentage point for the Overseas born. 
'Ihe returns to fX)St-school investment increase with schooling level al 
a higher rate for the Australian born. 'Thus, with 10 years of education 
the Australian born receive a rate of return of 21 per cent, and the 
Overseas born a rate of return tv.D thirds of this. With 15 years of 
education, the Australian born receive a rate of return of 50 per cent, and 
the Overseas born a return only one half of that received by the Australian 
born. 
It is well to pause for a moment and reflect on these results. 
'!here are quite large differences between these values of the 
parameters of the fX)St-school investment function and those calculated 
earlier using the Mincer approximation. Moreover, the Psacharop::>ulos and 
Layard model, by stressing the role of additional years of education, gives 
us imp::>rtant insights into the operation of the labour market. Additional 
years of education apparently allow entry into jobs with lower p::>st-school 
investment requirements M1ich suggests that the scale effect (of persons 
with higher levels of human capital also desiring relatively more of other 
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types of hLnTian capital) is dominated by the substitution effect (formal 
education 1s substituted for on-the-job training). 'The extent to which 
formal education is substitutable for on-the-job training is less for early 
school leavers. Mditional years of education also allow entry into jobs 
in which higher rates of return are received from p)St-school investment. 
Differences in the rate of return received from fX)St-school investment 
¼Duld create an incentive for individuals receiving a low rate of return to 
attempt to undertake similar types of on-the-job training as individuals 
receiving the higher rates of return. '!hat the large differences betv-Jeen 
the rates of return from p)St-school investment received by the different 
education levels persist w::>uld seem to imply that education level is a 
particularly effective barrier in preventing "lesser educated" individuals 
from undertaking similar types of on-the-job training as the better 
ejucated. In other ¼Drds, there is labour market segmentation associated 
with education level - education level determines access to particular 
jobt';, 
'The most interesting result from the Psacharop)ulos and Layard model 
is the high rate of return received to on-the-job training at some 
education levels. Table 4.3 lists the estimated rates of return for 
various education levels. 
TABLE 4. 3 
RATES OF RETURN TO POST-SCHOOL INVES1MENT 
Years of 
Education 
8 
10 
12 
14 
16 
Rate of 
1 . it Austra 1a 
7.8 
16.8 
25.6 
34.7 
43.7 
Return 
* Britain 
7.9 
17.8 
27.6 
37.4 
47.3 
# Calculated from estimates presented on page 98. 
* calculated from Psacharopoulos and Layard (1979) . 
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In Chapter 2 it was suggested that costless learning by doing may 
account for part of the rise in earnings with experience. If this be the 
case, the estimated returns to post-school investment will over-state the 
true returns, the extent of the over-statement depending on how much of the 
upward slope in the age-earnings profile is due to costless learning by 
doing. 'Ihus, the high rate of return to post-school investment at the 
higher education levels may be evidence of relatively high levels of 
costless learning by doing. 
- -A further interesting result is the large differences between the 
rates of return to post-school investment received by some education 
levels. As discussed above, this may imply market imperfections which 
prevent the equalisation of rates of return to different types of 
on-the-job training. It could also indicate that vastly different risk 
premiums are associated with the different types of on-the-job training. 
In any case, one should not express too much surprise over the high rate of 
return to on-the-job training received in some cases, o~ view it as the 
result of some quirk of the estimating equation. For on-the-job training 
YX>uld bear similarities to the acquisition of trade qualifications - an 
investment sho"Wn in Chapter 3 and 1n Selby Smith (1975) to be highly 
profitable. 
Similar findings and arguments apply in the case of females. For a 
female with 10 years of education the investment ratio in the first year of 
labour market experience is 8.9 per cent (which is considerably lower than 
for males). 'Ihe investment ratio 1n the first year of labour market 
experience for a female with 15 years' education is only 2 per cent. The 
post-school investment ratio declines by 0.4 of one percentage point each 
year for a female with 10 years' education and by 0.08 of one percentage 
point for a female with 15 years' education. Females with 10 years' 
education receive a rate of return of 22 per cent compared with the 76 
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per cent received by females with 15 years' education. 
'Ihere are differences between the parameters of the fX)St-school 
investment function for Australian and Overseas born females. Consider 
individuals with 10 years' education. 'Ihe Australian born invest 14.41 
per cent of fX)tential earnings in on-the-job training in their first year 
of labour market experience; comparable Overseas born females invest only 
4.84 per cent. 'Ihis investment ratio declines each year by 0.57 of one 
percentage fX)int for the Australian born, and 0.26 of one percentage fX)int 
for -the Overseas born. en their fX)St-school investment the Australian born 
receive a 14 per cent rate of return, and the Overseas born 28 per cent. 
Is this evidence on fX)St-school investment compatible with the 
findings relating to formal schooling? Recall Table 3.11 of Appendix 3.B. 
born, the percentage of This presented, for the Australian and Overseas 
15-19 year olds enrolled at school. For 
Australian born teenagers and 43.37 per cent 
were enrolled at school. In the case 
males, 39.77 per cent of 
of Overseas born teenagers 
of females, 38.34 per cent of 
Australian born teenagers and 38.39 per cent of Overseas born teenagers 
were enrolled at school. 'Ihe present analysis indicates that Australian 
and Overseas born males undertake similar levels of fX)St-school investment, 
and Overseas born females undertake less fX)St-school investment than 
Australian born females. 'Ihus, Overseas born males' higher propensity to 
undertake formal education does not carry over to the analysis of 
post-school investment. Similarly, relative to the Australian born, 
Overseas born females' propensity to undertake investment in human capital 
appears to be weaker in relation to fX)St-school investment. 
In terms of returns to training, we find that Australian born males 
receive a higher return than Overseas born males - a finding ¼hich is also 
true of the returns to schooling (see Table 4.1). But for females we find 
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conflict betM=en the results: the rate of return to formal education 
received by the Australian and Overseas born are approximately equal, and 
yet the returns to post-school investment received by the Overseas bo rn a re 
double those received by the Australian born. 
***** 
As these results indicate, the Psacharopoulos and Layard model is rich 
1n implication for labour market performance, and deserving of close 
attention in future research on labour market differences between the 
Australian and Overseas born . 
4.III ESTIMATES OF EARNINGS FUNCTIONS FOR 15-24 YEAR OLDS 
In this Section M= investigate whether the results reported in Section 
4.II carry over when M= restrict the analysis to the income data for 15-24 
year olds obtained from Matrix Tape 36 . It should be borne 1n mind, 
however , that some researchers feel the full effects of schooling and 
on-the-job training may not be observable at this early age [in particular 
see Griliches (1976)] . 
A. 'Ihe Data 
The data used 1n this Section are derived from Matrix Tape 36. 'Ihis 
tape contains data cross-classified by age (individual years between 15 and 
24), birthplace, school leaving age and sex. 
Matrix Tape 36, however, contains data for the States of New South 
Wales and Victoria only; comparable data for the other States are not 
scheduled for publication, and there is no information on post-school 
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qualifications (eg: trade and technical qualifications, university degrees 
9 
etc.) • 
B. Results 
We begin the analysis with a brief presentation of results from the 
estimation of the traditional Mincer earnings function. Table 4.4 presents 
estimates of various specifications of the earnings function for males and 
females. 
-- 'Ihere are several interesting features -of the income data for 15-24 
year olds. First, there are no statistically significant birthplace 
effects. Birthplace shift factors on the school leaving age and experience 
variables were included in the estimated equation. AF test of the joint 
contribution of these variables was insignificant. In the light of our 
earlier finding of marked differences between the labour market performance 
of the Australian and Overseas born, this is an imp)rtant result. It can 
be interpreted in either of tv.Q ways. On the one hand it may be viewed as 
indicating that discrimination is declining in the Australian labour 
market - the last vestiges remaining in the older age groups, with these 
being the effects captured in Tables 4.1 and 4.2 and in previous v.Qrk 
[eg: Haig (1979)]. On the other hand, and adopting an escalator analogy, 
the Australian and Overseas born may enter the job market on different 
escalators, but starting at the same height. 'Ihe Australian borns' 
escalator rises faster and higher, however, (through, for example, a higher 
chance of promotion) so that in later years we observe an earnings 
disadvantage against the Overseas born. In other v.Qrds, while the 
institutionalised wage determination system 1n Australia may preclude 
outright wage discrimination, subtle forms of discrimination such as 
9. 'Ihese data are used only for 15-24 
this group 'P)Ssessing ?)St-school 
the problems associated with this 
minimal. 
year olds. As the pro'P)rtion of 
qualifications v.Quld be quite snall, 
data deficiency are felt to be 
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TABLE 4.4 
REGRESSIONS OF ux:; HOURLY EARNINGS 
FOR 15-24 YEAR OLD MALES AND FEMALES 
Males Females 
( i) (ii) ( i) (ii) 
Constant -0.8152 0.5670 -0.8736 0.5371 
overseas 0.0052 0.0020 -0.0116 -0.0109 
Born [0 .15] [0. 06] [0.47] [0.45] 
Years 0.1268 0.1316 
Education [9. 44] [15.19] 
Sf.A(12) -0.4454 -0.4740 
[3. 51] [6.47] 
SI.A(l3) -0.4804 -0.3604 
[8. 63] [ 4. 04] 
SI.A(l4) -0.2160 -0.2079 
[2.81] [8. 01] 
Sf.A(l5) -0.1213 -0.1118 
[5. 06] [7 .12] 
S1A(l7) 0.1339 0.1879 
[8. 08] [13. 56] 
S1A(l8) 0.2528 0.3093 
[12. 81] [20. 64] 
Sf.A(l9) 0.4036 0.4379 
[12. 43] [21. 98] 
Experience 0.1763 0.1794 0.1780 0.1788 
[11.83] [10.88] [16. 34] [15. 40] 
Experience -0.0062 -0.0064 -0.0089 -0.0090 
Squared [3.79] [3. 50] [7. 37] [6. 47] 
F2 77.496 31.531 120.710 49.040 
R 0.7159 0.7294 0.7944 0.7981 
LM(H) 3.6276 3.4869 2.6423 2.3598 
N 128 128 130 130 
-------------------------------------------------------
N = nLinber of observations. 
Figures in brackets are White's 't' values 
(absolute values). 
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discrimination 1n promotion probabilities may substitute. 
Second, the average rate of return to schooling 1s around 12.5 
per cent for males and 13 per cent for females. Gregory and 
Stricker (1981) analyse the same data by taking the ratio of earnings of 24 
year olds with different school leaving ages as a ratio of earnings of a 24 
year old who left school at 15 years of age. 'They conclude "On the basis 
of these simple calculations perhaps the rate of return to schooling is 
very much higher for females during their early tvJenties". HovJever, once 
we -take account of labour market experience differences betvJeen groups vJe 
find a difference of only one half of one percentage p:>int between the 
rates of return received by males and females. 
'Third, the rates of return to schooling exceed those presented 1n 
Tables 4.1 and 4.2 suggesting there may be lower rates of return associated 
with older vintages of human capital. 
Changing the focus of our attention to the p:>st-school investment 
function, estimation of the Psacharop:>ulos and Layard model allo\ved the 
following parameters of the functions determining k0, b and q to be 
computed. 
MALES 
k0 = 1.2684 0.0768 s. 1 
b = 0.3251 0.0217 s. 1 
q = -0.3514 + 0.0624 s. 1 
FEMALES 
k0 = 0.8568 0.0469 s. 1 
b = 0.1840 0.0105 s. 1 
q = -0.4686 + 0.0814 s. 1 
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The signs of the relationships between k0 , band q, and the level of 
schooling are the same as those found using the full sample of 15-64 year 
olds. 'Ihe investment ratio in the first year of labour market experience 
declines as schooling level increases. 'Ihis investment ratio falls with 
each year 1n the labour force - the fall being less for the better 
educated. The rate of return to training increases with education level. 
There are, however, differences in magnitude between the tvX:> sets of 
estimates. As we have only a limited number of observations mapping out 
the ~~perience-earnings profile in the 15-24 year old sample, the ability 
of our estimated equation to discern the various interactions in the 
Psacharoi::oulos and I.ayard model may be restricted. For this reason we 
prefer the results presented for 15-64 year olds, and comment briefly only 
on one aspect of the present set of results, the return to i::ost school 
investment. 
For a male with a school leaving age of 15 years (10 years' education) 
this is around 50 per cent. For a c0mparable female the return is 43 
per cent. These returns are higher than found using the 15-64 year old 
sample ( = 17 and 22 per cent respectively). Perhaps part of the reason 
for this finding is the age of the sample - the returns to on-the-job 
training may accrue very early in the v,X)rk cycle. In other v-X)rds, human 
capital may rapidly become obsolete - a not implausible hypothesis. 10 
4.IV COOCLUSION 
Estimation of the traditional Mincer human capital earnings function 
for a sample of 15-64 year old males revealed the average rate of return to 
education to be around 8 per cent for the Australian born, and one 
percentage p:>int lower for the Overseas born. Evidence was found 
10. Some researchers have alluded to this as part of the reason for the 
decline in age-earnings profiles past the age of 50 years. 
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supporting the PsacharofX)ulos and Layard profX)sition of interaction between 
the level of education and the profitability and level of }?-)St-school 
investment. 'Ihe returns to }?-)St-school investment vary directly with the 
level of education, whereas the investment ratio in the first year of 
labour market experience varies inversely with education level. 'Ihe rate 
of decline of this investment ratio is less for more educated individuals. 
Similar results were obtained when earnings functions were estimated 
for 15-64 year old females. 
One of the more imfX)rtant results is that the rate of return to 
post-school investment calculated using the PsacharofX)ulos and Layard model 
generally exceeds the rate of return received on fonnal education. In view 
of this, the rates of return calculated using the internal rate of return 
technique will be biased (over) estimates of the true return to fonnal 
schooling. 
A second imfX)rtant result is that the amount of on-the-job training 
received and the profitability of that training differ by schooling level. 
There is labour market segmentation associated with education level. 
Accordingly, additional years of education may be viewed as allowing entry 
to jobs different from those available to early school leavers. 'Ihe 
internal rate of return may thus be viewed as providing an overall measure 
of the earnings advantage of the job p:3ckage. 'Ihis overall measure 1s a 
weighted average of the t~ comfX)nents of the human capital fX)rtfolio 
examined in this Chapter, namely fonnal education and on-the-job training. 
Considerable differences were found between the labour market 
perfonnance of the Australian and Overseas born. For males, the 
differences were consistent with the differences in schooling behaviour and 
rates of return to fonnal education. For females, however, there was 
conflict between the results relating to fonnal education and }?-)St-school 
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investment. 'Ihese results are highly suggestive, and warrant investigation 
in future labour market research. 
Females were found to invest less 1n p:)St-school investment than 
males. 'Ihis result is compatible with the prediction of Polachek's (1975) 
theoretical model relating expected labour force attachment to levels of 
post-school investment. 
All told, an investment in education is a profitable investment. It 
is a profitable investment because it leads directly to higher future 
earnings, and because it increases the profitability of post-school 
investment. 
of education 
Altho~h some differences between the relative profitability 
for the . various sex-birthplace groups were established, 
education is a profitable investment for both males and females, and for 
the Australian and Overseas ')orn. 
CHAPTER 5 
AN ANALYSIS OF THE ASSOCIATION BE'IWEEN 
EDUCATION AND UNEMPLOYMENT RATES 
In Chapters 3 and 4 a definite link was established between additional 
years of education and higher earnings. Moreover, it was recognised that 
additional years of education may also advantage the individual through 
reducing the probability of unemployment. 'When the income data were 
adjusted for unemployment rates, the internal ~.'ate of return to education 
was increased by up to 30 per cent (Chapter 3). The relationship between 
education and unemployment was thus presented as being quite important. 
Yet there have been few attempts to quantify the relationship between 
factors such as education and unemployment [see Nickell (1979)]. In 
Australia this has been due to a lack of suitable data. 1976 Census data, 
however, contain detailed cross-classifications of characteristics of the 
workforce which are unavailable in other published labour market 
statistiics, and which may be used to provide a statistical analysis of the 
factors associated with unemployment rate variations. The effect of 
birthplace on unemployment rates may also be examined with these data. 
This appears to be an important aspect neglected in the literature. 
Thus, this chapter addresses the question ''Who are the unemployed'? 
Under scrutiny are the 12.44 per cent of the 15-19 year old workforce and 
the 3.46 per cent of the workforce aged 20-64 years who were unemployed at 
June 1976. Multiple regression methods are used to assimilate the vast 
quantities of Cenusus data . We seek to establish whether certain groups 
experience a relatively greater share of unemployment because they left 
school at an early age, are unqualified, or disadvantaged by their 
geographical location or birthplace. 
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Our analysis - which focuses primarily on teenagers - proceeds as 
follows. In Section 5.I we examine unemployment rates cross-classified by 
birthplace. The data and estimation technique used to account for the 
sizeable differentials between these unemployment rates are discussed. 
Section 5.II presents and analyses empirical results for teenagers. These 
results refer only to teenagers who have left school. Section 5.III 
extends the analysis to older age groups. One of the more remarkable 
findings is the difference between the unemployment rate - school leaving 
age relationship (henceforth referred to as the U-SLA relationship) for the 
Australian and Overseas born. The unemployment rates of Overseas born 
early school leavers are generally either similar to, or lower than, the 
unemployment rates of the comparable Australian born. But better educated 
Overseas born have higher unemployment rates than the Australian born. 
Possible explanations for this finding are examined in Section 5.IV. In 
Section 5.V we outline a method for using our empirical analysis to 
decompose the unemployment rate differentials into various components. 
This method is applied to the results presented in Sections 5.II and 5.III. 
Section 5.VI examines differences in unemployment rates among the Overseas 
born by country of . . origin. In Section 5.VII we conduct a detailed 
investigation of the effects of labour market experience on unemployment 
rates. Estimates of the separate effects of education and experience upon 
unemployment rates are obtained. 
conclusions reached. 
5.I THE 1976 LABOUR MARKET. 
Finally, Section 5.VIII gives the 
Table 5.1 reports unemployment rates by birthplace and age from the 
1976 Australian Census of Population and Housing. 
Age Group 
TABLE 5.1 
UNEMPLOYMENT RATES BY BIRTHPLACE AND AGE 
30 JUNE 1976 
Males Females 
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Aust. born Overseas born Aust. born Overseas born 
---------------------------------------------
-----------------------------
15-19 
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
50-54 
-55-59 
60-64 
15-64 
11.02 
5.18 
3.21 
2.33 
2.26 
2.41 
2.34 
2.50 
2.78 
3.09 
4.07 
12.24 
7.41 
4 .13 
3.42 
3.28 
3.16 
2.94 
3.2'5 
3.57 
5.00 
4.21 
13.62 
5.61 
3.25 
2.68 
2.36 
2.23 
2.38 
2.02 
2.31 
1. 68 
4.86 
Source: Australian Bureau of Statistics, 1976 Census 
Population and D,,.;ellings: Cross Classified Tables (2426.0) 
Tables 14 and 15 
15.88 
7.73 
5.04 
4.55 
4.11 
3.97 
3.91 
3.72 
4.29 
3.53 
5.55 
age: 
Table 5.1 reveals a U-shaped pattern between unemployment rates and 
unemployment rates first decline and then rise as age increases. 1 
For both males and females 1n each age group, the Overseas born 
experience higher unemployment rates than the Australian born. In the case 
of males, the unemployment rate differentials exceed one percentage point 
for 15-19, 20-24, 30-34, 35-39, and 60-64 year olds. For females, the 
unemployment rate differentials are greater - exceeding tv.D percentage 
points for 15-19 and 20-24 year olds, and one percentage point in each of 
the other age groups. 
It 1s postulated that these unemployment rate differentials may be 
related to the following factors: school leaving age (SLA), marital 
status (MS), period of residence (PER), qualifications (Q), locality (LOC), 
sex (SEX), and birthplace (BP). 
1. The Census defines people as being unemployed according to their ansv1er 
to the question: "Did the person look for v.Drk last week? Looking for 
work means being registered with the Commonwealth Employment Service, 
approaching a prospective employer, placing or ansv1ering 
advertisements, writing letters of application or awaiting the resul ts 
of recent applications". 
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U = U(SLA, MS, PER, Q, LOC, SEX, BP) <l> 
A theoretical frame¼Drk relating unemployment 
characteristics has been developed by Hosek (1975). 
rates to these 
We draw upon this 
framev.Drk to sketch some of the relationships expected between unemployment 
rates and the explanatory factors included in equation <l>. 
SCHOOL LEAVIL'K; AGE, QUALIFICATIONS AND UNEMPLOYMENT 
An inverse relationship is expected be+-.ween unemployment rates and 
school leaving ·age. One reason for this expectation is a probable positive 
relationship between school leaving age and the amount of on-the-job 
training received after entry into the v.Drkforce (Mincer, 1974,p.121). 
Workers who receive higher levels of on-the-job training will have a lower 
probability of being laid off and a reduced incentive to quit - since both 
i: employe"r and employee are 1 ikely to share the costs and returns of this 
training. This suggests that inflows into unemployment may be reduced by 
further education. 
•
1 Another reason why unemployment and school leaving age may be 
negatively related 1s that the average duration of unemployment may be 
higher for early school leavers. Evidence to support this conjecture is 
found 1n the Australian Bureau of Statistics publication, The labour 
Force: Educational Attainment, (Feb. 1979, Catalogue No. 6235.0), where the 
average duration of the current period of unemployment was reported as 12.1 
' weeks for individuals with a degree or equivalent, 24.0 weeks for 
·· individuals with trade and technical qualifications, 19.6 weeks for 
individuals without post-school qualifications but who had attended the 
highest level of secondary school, and 33.9 weeks for individuals without 
post-school qualifications and who did not attend the highest level of 
secondary school available. 
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Hovvever, there are other p:>ssible explanations for the inverse 
relationship bet~en education and unemployment. As discussed in Chapter 
2, education may provide employers with a screening mechanism to indicate 
which are the ablest, most persistent individuals in an age group. 
BIRTHPLACE, PERIOD OF RESIDENCE AND UNEMPLOYMENT 
Recent immigrants w:::>uld have less information about Australian job 
opp:>rtunities than the Australian born. They have been likened to youths 
just -entering the labour market: they tend to have high quit rates because 
they accumulate information by experiencing a variety of jobs. Similarly, 
employers would generally have less information about the productivity of a 
recent immigrant than they would about a comparable Australian born 
2 person. This would tend to discourage the hiring of recent immigrants. 
The newly arrived immigrant may also face employer or fellow employee 
discrimination in the w:::>rkforce. He may be first fired and last hired. 
These differences between recent immigrants and the Australian born 
might be expected to diminish with increased job market information and 
assimilation into the Australian way of life which accompany increases in 
the period of residence in Australia. 
MARITAL STATUS 
Marital status is expected to be an imp:>rtant variable. Married men 
presumably have greater family obligations. These obligations are 
generally tho~ht to induce stability of employment. Comparing married and 
single females' unemployment rates, the most pervasive influence is 
2. As Chiswick (1978) notes, employers may have less information about 
immigrants' productivity because of the difficulty of checking 
references, and because they probably have less knowledge of the 
implications of foreign schooling for the individual's productivity. 
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probably the lower labour force attachment of married YvDmen. Exit from 
unemployment via withdrawl from the labour force is likely to result 1n a 
lower average duration of measured unemployment for married YvDmen. 
On the other hand, divorce or separation - especially among 
teenagers - may indicate the type of personal attributes and/or 
circunstance which may make it difficult to settle down in employment. 
LOCALITY 
We distinguish bet~en metropolitan and non-metropolitan areas. It is 
likely that job opportunities are more restricted in non-metropolitan 
areas. 
DATA 
The data used are derived from 197G Census Matrix Tape MTX09. Each of 
the group averages from the cross-classification of characteristics 
provided on this tape is treated as a separate observation. The dependent 
variable is the observed proportion unemployed within the cell. The 
explanatory variables are the various cross-classifying factors (see 
Appendix 5.A). 
The variance of the unemployment rate for each cell depends upon the 
probability of unemployment in the cell and the frequency in the cell. 3 
Thus the application to equation <l> of ordinary least squares (which 
assumes that the variance in each cell is the same) YvDuld be inappropriate. 
To take account of the different variance for each observation, we specify 
a logit function and apply a maximum likelihood method of estimation. 
Estimation was carried out using the GLIM program. Details of this program 
and the above methodology are contained in Appendix 5 . 8. 
3. See Appendix 5.8 . 
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Rather than estimate separate equations for each birthplace group, the 
observations are pooled and an equation estimated with birthplace dummies . 
Interaction terms betv,.,een birthplace and school leaving age, marital status 
and qualifications -were included in the estimated model. In many cases, 
ho-wever, these interaction terms -were insignificant. For example, 1n the 
teenage equations, only the interaction between birthplace and school 
leaving age 1s significant. \Nhilst such a procedure risks incorrect 
inference because the sequential tests of the interaction effects are not 
independent, insignificant interaction terms were excluded from the 
estimated equation. 
Separate equations were estimated for metropolitan and 
non-metropolitan areas and for males and females. We therefore allow for 
full interaction betv,.,een these classifying factors and all the rema1n1ng 
variables. 
5.II RESULTS fOR TEENAGERS 
A. Metropolitan Areas 
Table 5.2 presents results for metropolitan areas. The table should 
be read as follows. 'Ihe control group is the group who are single, possess 
no qualifications, have a school leaving age of 16 years and are Australian 
born. 'Ihe unemployment rate of this group was 8.81 per cent for males and 
11.17 per cent for females. Consider the first number reported for males, 
"marital status", -3.05. If all characteristics except marital status are 
held constant, a change from single to married ~uld reduce the group's 
predicted unemployment rate by 3.05 percentage points - to 5.76 per cent. 
For females, the reduction 1n the predicted unemployment rate of the 
married group 1s greater - 4.10 percentage points. As one might expect, 
the divorced, separated, etc. category have a higher unemployment rate: 
for males, their unemployment rate is 5.30 percentage points higher than 
Page 118 
TABLE 5.2 
FACTORS ASSOCIATED WITH PREDICTED UNEMPLOYMENT RATES OF 
15-19 YEAR-OLDS, METROPOLITAN AREAS. 
Control Group 
Marital Status 
Married 
Divorced, Separated etc. 
Qualifications 
Diploma 
Trade, Technician 
School Leaving Pge 
(Australian born) 
< 12 years 
13 years 
14 years 
15 years 
17 years 
18 years 
19 years 
Birthplace 
Period of Residence 
< 1 year 
2-5 years 
Notes: 
8.81 
Males 
- 3.05* 
5.30* 
2.61 
- 6. 39* 
13.23* 
27.74* 
17.14* 
5. 77* 
- 1.65* 
- 0.48 
5.91* 
2.13* 
6.04* 
- 0.14 
11.17 
Females 
- 4.10* 
4.47* 
- 9.22* 
- 6.05* 
10.16* 
32.03* 
15.83* 
5.06* 
- 2.01* 
- 1.95 
7.31* 
2.14* 
10.49* 
0.23 
1. Interaction terms between birthplace and school leaving age, 
marital status and qualifications were included in the estimated 
equation. Cnly the first of these was found to be significant. 
Differences between the predicted unemployment rates of the 
Australian born and migrants by school leaving age are presented 
in Table 5.3. 
2. 
* 
Period of Residence refers only to Overseas born persons. 
't' value greater than 1.96 in the estimated equation from which 
the predicted unemployment rates were derived (see Appendix 5.8). 
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the control group; for females 4.47 percentage points higher. 
Possession of trade or technical qualifications is seen to lov-1er 
substantially the probability of being unemployed. Males with trade or 
technical qualifications have an unemployment rate 6 .39 percentage points 
lower than those with no qualifications. The reduction 1n the unemployment 
rate for females with trade or technical qualifications 1s similar, being 
6.05 percentage points. 
For males, :EX)SSess1on of a diploma is not associated with any 
statistically significant difference 1n unemployment rates. However, 
possession of a diploma reduces the female unemployment rate by 9.22 
percentage points below the unemployment rate of females who do not possess 
post-school qualifications. 
Perhaps the ~ost striking feature of Table 5.2 1s the unemployment 
rate effects associated with additional years of schooling. School leaving 
age 1s the most imI:o~tant determinant of unemployment rates, there being a 
29.39 percentage point difference in the predicted unemployment rates 
between some educational categories for single males and a 30.04 percentage 
p:)int difference for females. These results apply only to the Australian 
born. 'Ihe results for migrants are discussed later. 
For the Australian born, the relationship betv-1een unemployment rates 
and school leaving age is presented in Figure 5.1. 
The largest reductions in unemployment rates are brought about by 
leaving school one or tv.0 years after the compulsory minimum school leaving 
age. Additional years of schooling beyond 16 years of age are associated 
with relatively minor reductions in the unemployment rate. It is also to 
be noted that additional years of education beyond 16 years of age appear 
to have a greater impa.ct upon the female unemployment rate than upon that 
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FIGURE 5.1 
PREDICTED UNEMPLOYMENT RATE - SCHOOL LEAVING AGE RELATIONSHIPS 
AUSTRALIAN BORN 15-19 YEAR OLDS, METROPOLITAN AREAS 
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of males. Males who left school at 16 years of age have an unemployment 
rate of 8.81 per cent. Females of the same school leaving age have nn 
unemployment rate 2.36 percentage p::>ints higher. At the school leaving age 
of 18 years, the male unemployment rate is 8.33 per cent and the female 
unemployment rate only 0.89 percentage p::>ints higher. 
The tv.0 tails of the above graph require discussion. 'There are tv.0 
features of the left end of the distribution that should be noted. First, 
the presence in the v.0rkforce of individuals with a school leaving age less 
than 15 4 years. Second, the unemployment rate of individuals with a 
school leaving age of 12 years is lower than the unemployment rate of 
individuals who left school at 13 years of age. The compulsory minimum 
school leaving age is 15 or 16 years depending up::>n the State, but 
exanption may be granted on the grounds of physical isolation from school, 
physical disability or family hardship. Thus the presence of individuals 
4. 1 897 teenagers rep::>rted their school leaving age in the Census as 12 
years or less. 2 461 rep::>rted a school leaving age of 13 years and 
32 249 a school leaving age of 14 years. 
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in the v-.0rkforce leaving school before 15 years of age is easily explained. 
However, a satisfactory explanation of the lo\.ver unemployment rate of those 
who left school at 12 years of age compared with those leaving school at 13 
f 1 . 5 years o age appears e usive. 
The feature of the other end of the distribution is that individuals 
who leave school at 19 years of age have a higher unemployment rate than 
those who leave school at 18 years of age. Both school leaving age groups 
\4-K)Uld, on average, have completed the final year of high school. 'Ihe main 
difference between these groups is that those with a school leaving age of 
19 years \4-K)uld generally have repeated a year or have had a discontinuous 
school enrolment history. '!hat both groups have attained the same 
certificate and yet those who leave school at 19 years of age experience 
higher unemployment rates suggests that the returns to education are more 
th . f. . 6 an returns to certi ication. 
To examine the effects of school leaving age for migrants, birthplace 
shift factors on the school leaving age variables were included in the 
estimated equation. 'These variables -were statistically significant, 
indicating that the effects of school leaving age for migrants and the 
Australian born are different. 
Table 5.3 presents the differences bet\.veen the effect of school 
leaving age on the unemployment rates of the Australian born and the effect 
for migrants (see also Figures 5.2 and 5.3). 
5. It could be argued 
teenage pop.1lation 
exclusions do not 
coefficients. 
that these groups are unrepresentative of the 
and should be excluded from the data set. Such 
have an appreciable effect on the estimated 
6. Section 5.VII, which takes account of the differing experience mix of 
the tv-.0 groups, substantiates this finding. 
TABLE 5. 3 
PREDICTED UNEMPLOYMENT RATES OF MIGRANTS LESS THAT OF 
THE AUSTRALIAN BORN BY SCHOOL LEAVING AGE 
15-19 YEAR OLDS, METROPOLITAN AREAS. 
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School Leaving /lqe Control 
12 13 14 15 17 18 19 Group 
----------------------------------------------
-----------------------
1. 
2. 
lower 
MALES. 
-16.02* -19. 20* -8. 49* -0. 36* 2.63* 3.29 1.14 
FEMALES. 
-10. 26* -21. 43* -4. 67* 0. 93* 3. 40* 5. 24* 1.47 
* Associated with a 't' value greater than 1.96 in the 
estimated equation (see Appenoix 5.8). 
2.18 
2.14 
For school leaving ages less than 16 years, migrants tend to have 
unemployment rates than comparable Australian born 7 persons. 
For example, the unemployment rate of male migrants who left school at 14 
years of age is 8.49 percentage points lower than the unemployment rate of 
the Australian born. 'Ihis difference is reduced to 0.36 percentage points 
at the school leaving age of 15 years. 'Ihe unemployment rate of female 
migrants who left school at 14_years of age is 4.67 percentage points lower 
than the Australian born. 
school leaving age of 15 years. 
'Ihis advantage, however, is removed at the 
7. An attempt was made to determine whether this result for the Overseas 
born could be attributed to different schooling systems in their 
country of or1g1n. 'Ihe sample was divided up as follows: 
1. Groups with a period of residence greater than five years. Most of 
these teenagers ,:,..ould have completed their secondary schooling in 
Australia. 
2. Groups with a period of residence of less than five years. 'Ihis 
group ,:,..ould have completed most of their secondary schooling in 
their country of origin. 
Sep:3rate equations were estimated for each of the above. 'Ihe results 
suggest that the different U-SIA relationship for the Overseas born is 
not attributable to differences in the school systems in Australia and 
the other nations. 
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PREDICTED UNEMPLOYMENT RATE - SCHOOL LEAVING AGE RELATIONSHIPS~ 
15-19 YEAR OLDS~ BY BIRTHPLACE 
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Mixed results are obtained for school leaving ages greater than ln 
years. At the school leaving age of 17 years, both male and female 
migrants have higher unemployment rates than the Australian born: 2.63 
percentage p)ints higher for males and 3.40 percentage p)ints higher for 
females. This is also true of female migrants with a school leaving age of 
18 years. Their unemployment rate is 5.24 percentage p)ints higher than 
the Australian born's. For males with a school leaving age greater than 17 
years, and for females who left school aged 19 years, there is no 
~ignificant difference betW2en the predicted unemployment rates of the 
- - -
Australian and Overseas born. 
We now turn to the birthplace shift factors which are not attached to 
any other variable. These indicate that, after standardisation, the 
predicted unemployment rate of Overseas born males is 2.13 percentage 
points higher than for the Australian born control group. In the case of 
females, the unemployment rate differential between foreign and Australian 
born is remarkably similar to that for males, being 2.14 percentage p)ints. 
With the period of residence variable we find, not unexpectedly, that 
migrants who have less than one years' residence in Australia experience a 
higher unemployment rate than those who have been in the country for more 
than five years. This finding applies both to males and females, though 
the unemployment rate differential is much higher for females. The 
unemployment rates associated with the other period of residence variable 
were not significantly different from the control group's. This may 
indicate that teenage migrants quickly acquire information about the 
sections of the labour market relevant to them. 
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B. Non-Metropolitan Areas 
Table 5.4 presents unemployment rate differences between the control 
group and the various marital status, qualifications, school leaving age, 
birthplace and period of residence groups in non-metropolitan areas. There 
are four main differences between the unemployment patterns in 
non-metropolitan and metropolitan areas. 
First, the unemployment rate of the control group in non-metropolitan 
areas is 11.94 per cent for males - 3.13 percentage points higher than in 
metropolitan areas, and 18.92 per cent for females - 7.75 percentage points 
higher than in metropolitan areas. 
Second, the range of unemployment rates associated with the different 
educational categories of the Australian born is slightly lower than in the 
metropolitan areas, being 19.64 percentage points for males and 25.62 
percentage points for females. F.ducation tends to have a smaller impact 
upon non-metropolitan dweller µnempJoyment rates than upon the unemployment 
rates of metropolitan dwellers (see Figures 5.4 and 5.5). 
Third, for teenage males in non-metropolitan areas, there is no 
statistically significant change in unemployment rates associated with 
foreign origin. However, the unemployment rate of Overseas born females in 
non-metropolitan areas is 7.00 percentage points higher than the Australian 
born control group's com-p3red with 2.14 percentage points higher in the 
metropolitan areas. Additionally, migrant females with a period of 
residence of less than one year experience higher unemployment rates in the 
non-metropolitan areas than in the metropolitan areas (com-p3re Tables 5.2 
and 5.4). 
Fourth, althoU3h the signs of the unemployment rate differences 
associated with the marital status and qualifications variables are similar 
TABLE 5. 4 
FACTORS ASSOCIATED WITH PREDICTED UNEMPLOYMENT RATES OF 
15-19 YEAR-OLDS, NON-METROPOLITAN AREAS 
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Males Females 
Control Group 
Marital Status 
Married 
11.94 
- 3. 87* 
3.30 
18.92 
- 9.05* 
22.51* Divorced, Separated etc. 
Qualifications 
Diploma -11.94 
- 9.28* 
-11.64* 
-10.04* Trade, Technician 
School Leaving Pqe 
(Australian born) 
16.49* 
14.52* 
10.25* 
14.46* 
21. 64 * 
12.98* 
< 12 years 
13 years 
14 years 
15 years 
17 years 
18 years 
19 years 
4.01* 
- 3.15* 
- 0.77 
12.19* 
1.59* 
- 3.98* 
- 1.17** 
16.43* 
Birthplace 0.88 7.00* 
Period of Residence 
< 1 year 1.04 
- 0.23 
7.83* 
1.13 2-5 years 
Notes: 
1. 
2. 
* 
** 
Interaction terms bet,;,..ieen birthplace and school leaving age, 
marital status and qualifications v1ere included in the estimated 
equation. Cnly the first of these was found to be significant. 
Differences bet1ween the predicted unemployment rates of the 
Australian born and migrants are discussed in the text. 
Period of Residence refers only to Overseas born persons. 
't' value greater than 1.96 in the estimated equation from ¼hich 
the predicted unemployment rates v1ere derived (see Append ix 5.B). 
't' value greater than l.~4 but less than 1.96 in the estimated 
equation from ¼hich the predicted unemployment rates 1were 
derived. 
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PREDICTED UNEMPLOYMENT RATES BY SCHOOL LEAVING AGE AND LOCALITY, AUSTRALIAN 
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to those in metrofX)litan areas, there are some differences in magnitude. 
Thus, married females in non-metrofX)litan areas have an unemployment rate 
9.06 percentage fX)ints lower than single females, compared with 4.10 
percentage fX)ints lower in metrofX)litan areas. Possession of trade 
qualifications in non-metrofX)litan areas causes a greater reduction in the 
average unemployment rate than in the metropolitan areas - 9.28 percentage 
points for males and 10.04 percentage fX)ints for females compared with 6.39 
and 6.05 percentage fX)int reductions in metropolitan areas. 
- · Finally, we note t\\O similarities bet·ween the metrofX)litan and 
non-metrofX)litan area results. First, the estimated equations reveal the 
U-SIA relationship for migrants to be flatter than for the Australian born. 
Second, the unemployment rate effect$ associated with marital status and 
qualifications for migrants are not statistically different from the 
unemployment rate effects associated with these attributes for the 
Australian born. 
5.III AN EXTENSION TO OLDER AGE GROUPS 
To examine whether the relationships between unemployment rates and 
attributes discussed in the previous section persist into older age groups, 
unemployment rate equations for nine 5-year age groups (20-24, 25-29, ••• , 
60-64 year olds) were estimated. We focus on four key issues. 
First, does the unemployment rate of the Australian born early school 
leavers remain high relative to the unemployment rate of the better 
educated? 
'Ihe answers given in Table 5.5 are generally that the unemployment 
rate of the early school leavers improves relative to late school leavers, 
althoU3h the early school leavers are still disadvantaged. The earlier 
result that the U-SIA relationship is flatter in non-metrofX)litan areas 
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TABLE 5.5 
PREDICTED UNEMPLOYMENT RATES BY SCHOOL LEAVING AGE, 
AUSTRALIAN BORN 
School Leaving /qe Unemployment 
Age Rate of control 
Group 12 13 14 15 17 18 19 Group# 
--------------------------------------------------------------------------
1. MALES, METROPOLITAN AREAS. 
20-24 7.02 12.55 7.89 4.55 1.96 1.85 2.70 3.14 
25-29 5.51 5.48 3.73 2.86 1.39 1.22 1.61 1.91 
30-34 3.76 4. 28 2.51 2.06 1.16 1.08 1.11 1.23 
35-39 4.17 3.13 2.44 2.18 1.36 1.44 1.73 1.34 
40-44 3.54 3.26 2.23 1.98 1.03 0.94 1. 34 1.40 
45-49 2.34 2.48 1.96 1.78 1.22 1.17 1.34 1.30 
50-54 3. 26" 1.85 1.88 1.39 1.32 1.09 1.23 1.33 
55-59- 2.78 2.59 1.91 1.70 1.11 1.59 0.44 1. 64 
60-64 2.76 2.80 2.75 1.84 2.58 1.48 1.58 2.50 
2. FEMALES, METROPOLITAN AREAS. 
20-24 fi.45 8.42 7.18 4.50 2.88 2.69 4.20 3.32 
25-29 6.72 6.14 3.82 2.95 2.21 2.67 2.88 2.42 
30-34 2.39 4.27 2.73 2.62 2.31 2.42 2.38 2.31 
35-39 4.76 3.21 2.37 2.13 2.13 2.52 2.94 1.77 
40-44 3.74 2.10 1.91 1.56 1. 67 1.08 2.61 1.57 
45-49 3.27 2.4L 2.04 1.58 1.63 1.34 3.88 1.57 
50-54 2.56 2.68 1.96 1.69 1.27 1.37 1.95 1.22 
55-59 2.66 2.63 2.27 1.94 0.98 1.78 3.47 1.61 
60-64 3.88 2.63 2.58 2.04 1.77 0.78 3.70 1.60 
3. MALES, NOt-]-METROPOLrI'Z\N AREAS. 
20-24 8.47 8.92 8.34 5.78 2.96 2.89 4.45 4.01 
25-29 6.36 5.08 3.92 3.53 1.75 1.59 2.02 2.45 
30-34 4.42 3.40 3.34 2.90 1.18 1.10 2.28 1.66 
35-39 4.50 3.73 2.54 2.66 1.10 1.17 1.60 1.68 
40-44 4.22 2.78 2.41 2.45 1.04 1.59 0.26 1.76 
45-49 4.62 2.66 2.21 2.19 0.88 1.10 1.99 1.47 
50-54 3.48 2.35 2.51 1.96 1.26 1.42 1.12 1.63 
55-59 3.47 3.44 2.87 2.17 2.10 1.78 1.76 2.86 
60-64 5.83 3.27 3.03 2.85 1.84 1.77 1.25 2.38 
4. FEMALES, NON-METROPOLITAN AREAS. 
20-24 8.39 9.71 8.30 6.34 4.28 4.33 7.49 5.06 
25-29 4.04 4.45 4.31 3.42 2.79 3.26 2.07 2.68 
30-34 1.77 3.24 2.57 2.30 1.48 2.40 0.22 2.01 
35-39 2.38 2.77 2.07 2.10 1.72 1.81 2.57 2.18 
40-44 3.21 2.94 1.90 1.93 0.87 1.14 2.03 1.54 
45-49 1.14 2.59 2.11 1.65 1.87 1.77 2.26 1.52 
50-54 1.92 1.39 1.80 1.66 1.11 0.82 2.60 1.23 
55-59 4.78 2.19 2.46 2.03 1.28 1.66 1.65 1.83 
60-64 2.37 1.48 2.42 1.09 1.34 0.00 0.00 0.85 
------------------------------------------------------------------------
# Control group defined as: married, p::,ssess no qualifications, having a 
school leaving age of 16 years, Australian born. 
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than in metropolitan areas remains true in most older age groups. In other 
v-X>rds, the relative unemployment rate disadvantage of early school leavers 
is less in non-metropolitan areas than in metropolitan areas. For example, 
the unemployment rate of a 25-29 year old married male living 1n a 
non-metropolitan area ¼ho left school at 14 years of age is 60 per cent 
higher than the unemployment rate of a married male ¼ho left school at 16 
years of age. In metropolitan areas it is 95 per cent higher. 
Second, in these older age groups, does the U-SLA relationship for 
migrants differ from that of the Australian born? 
'Ihe U-S1A relationships for metropolitan area dwelling migrants are 
presented in Table 5.~. 
TABLE 5.6 
PREDICTED UNEMPLOYMENT RATES BY SCHOOL LEAVING AGE, 
OVERSKA.S BORN 
Age School Leaving Age Unemployment Rate 
Group Rate of 
12 13 14 15 17 18 19 Control Group 
--------------------------------------------------------------------------
1. MALES, METROPOLITAN AREAS. 
20-24 3.02 3.59 5.31 4.72 3.01 3.20 4.04 3.48 
25-29 2.n8 3.12 3.33 2.79 2.16 2.45 2.45 2.13 
30-34 3.51 3.35 2.99 2.60 2.09 2.88 2.76 2.29 
35-39 3. 51 2.51 2.91 2.13 2.06 2.59 2.47 2.44 
40-44 3.14 2.96 2.45 2.30 1.96 2.28 2.99 2.17 
45-49 2.11 2.35 1.95 2.01 1.48 1.45 2.09 1.73 
50-54 2.59 2.54 2.20 2.33 1.95 2.25 2.56 2.32 
55-59 2.46 2.29 2.59 2.57 1.70 2.81 2.95 2.28 
60-64 5.86 3.86 3.63 3.12 4.35 3.91 5.00 3.44 
2. FEMALES, METROPOLITAN AREAS. 
20-24 5.25 5.28 7.71 6.85 4.90 5.48 5.40 4.73 
25-29 6.09 5.91 5.49 4.39 3.79 4.08 4.09 3.38 
30-34 5.00 4.10 3.83 4.10 2.96 3.65 3.80 3.14 
35-39 3.60 4.10 3. 64 3.01 3.18 4.23 5.36 3.62 
40-44 3.52 3.11 3.28 3.41 3.50 3.93 5.88 3.63 
45-49 3.86 2.67 2.72 2.83 2.88 2.05 3.77 2.71 
50-54 2.47 2.41 2.97 2.44 1.77 2.62 2.74 2.45 
55-59 5.96 3.89 3.08 3.05 4. 30 2.71 3.39 3.31 
60-64 8.50 8.27 2.67 2.38 1.13 2.49 3.56 4.69 
--------------------------------------------------------------------------
Page 131 
In the metrop:)litan areas, the U-SIA relationship tends to be flatter 
for the Overseas born than for the Australian born (compare Tables 5.5 and 
5.6). 'Ihe unemployment rates of the Overseas born early school leavers are 
generally either similar in magnitude to, or lo-wer than the unemployment 
rates of the comparable Australian born. But the better educated Overseas 
born have higher unemployment rates than the Australian born. In the 
non-metrop:)litan areas we also find the U-SIA relationship to be flatter 
for migrants than for the Australian born. 
'Third, do qualifications and marital status continue to be imp:)rtant 
determinants of unemployment rates? 
In both metrop:)litan and non-metroJ?Olitan areas marital status and 
qualifications are imp:)rtant determinants of unemployment rates. 
Furthermore, the effects of marital status generally differ between the 
Australian and Overseas born. 
Table 5.7 presents the effects associated with marital status on the 
unemployment rates of various groups in metrop:)litan areas. 8 
The unemployment rate of single, Australian born, male metrop:)litan 
d-wellers is bet~en 3 and 6 percentage p:)ints higher than that of 
comparable married males. For 20-24, 25-29 and 30-34 year old migrants, 
being single is associated with a change 1n unemployment rates \vhich is 
significantly different from that for the comparable Australian 
born - significantly smaller 1n the case of the first tw::> age groups and 
significantly larger for 30-34 year olds. For all other male age groups 
the effect associated with being single is not significantly different for 
the Overseas born from that listed for the Australian born. Divorced, etc. 
8. 'Ihe effects of marital status in the non-metrop:)litan areas are 
reasonably similar to those presented for metrop:)litan areas and hence 
do not appear to warrant tabulation. 
TABLE 5. 7 
EFFECTS OF MARITAL STATUS ON PREDICTED UNEMPLOYMENT RATES, 
METROPOLITAN AREAS 
1. MALES. 
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
50-54 
55-59 
60-64 
2. FEMALES. 
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
50-54 
55-59 
60-64 
Australian Born 
Single Divorced 
6.27 
4.43 
3.48 
3.48 
4.07 
3.76 
3.92 
3.70 
2.91 
3.67 
1.63 
0.80 
0.58 
1.35 
1.16 
0.98 
0.80 
0.60 
8.55 
5.03 
2.96 
2.91 
4.05 
3.93 
3.86 
4. 51 
3.03 
6.11 
3.41 
3.57 
3.15 
3.90 
3.82 
1.22 
0.92 
0.37 
Overseas Born 
Single Divorced 
4. 86 * 
* 3.70 
4. 70 * 
5.92 
6.24 
5.57 
7.56 
4.67 
NSD 
1. 74 * 
-0. 58 * 
-0. 21 * 
0.08 * 
0. 37 * 
0.84 
1.92 
1.60 
NSD 
8.94 
3. 07* 
4.59 
3. 64 * 
3.18* 
4·_ 59 
4. 72 * 
4.87 
NSD 
5.16* 
2. 33 * 
2. 19 * 
3. 70 * 
3. 56 * 
3. 53 * 
2. 38 * 
1. 84 * 
NSD 
Note: All the effects for the Australian born are 
associated with a 't' value greater than 1.96. An 
asterisk attached to an effect for the Overseas born 
signifies that this effect is significantly different (at 
5 % level) from that for the Australian born. 1he 
control group is as given in Table 5.5. 
NSD = interaction term between birthplace and marital 
status not significant. 
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males also have a higher unemployment rate than married males - 8.6 
percentage p:>ints higher for 20-24 year olds and around 3 to 5 percentage 
p:>ints higher for the other age-birthplace groups. 
Single females tend to have higher unemployment rates than married 
females - 3.7 percentage p:>ints higher in the case of the 20-24 year old 
Australian born, and up to 2 percentage p:>ints in the other groups listed 
in Table 5.7. Divorced, etc. females have higher unemployment rates than 
married females with this effect being greater at the younger ages. For 
Page 133 
example, the unemployment rate increase associated with being divorced is 
6.1 percentage fX)ints for Australian born 20-24 year olds and 5.2 
percentage fX)ints for O.Jerseas born 20-24 year olds, compared with 2 to 4 
percentage fX)int increases for 25-49 year olds. 
The presence of qualifications reduces the unemployment rate, with the 
percentage fX)int reductions for migrants tending to be similar to those for 
the Australian born. 9 Table 5.8 lists the effects of five levels of 
qualifications (higher degree, graduate diploma, bachelor degree, diploma, 
tracle· and technician) on the predicted unemployment rates of Australian 
born males and females. Tertiary qualifications are generally associated 
with a greater reduction in unemployment rates than trade and technical 
qualifications. For example, for 25-29 year old married males living in 
metrofX)litan areas, possession of a graduate diploma is associated with a 
1.1 percentage fX)int reduction in the unemployment rate, and trade and 
technical qualifications with a 0.8 percentage fX)int reduction. M 
interesting feature of Table 5.8 is that in many cases the unemployment 
rate reductions associated with tertiary qualifications are greater for 
females than for males. 
9. Interaction terms between 
significant for 30-34 and 
and for 20-24 and 35-39 year 
difference in the effects 
Australian and O.Jerseas born 
have a consistent pattern. 
were qualifications and birthplace 
40-54 year old males in metrofX)litan 
old females in metrofX)litan areas. 
associated with qualifications for 
are generally small and do not appear 
areas 
The 
the 
to 
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TABLE 5.8 
EFFECTS OF QUALIFICATIONS ON PREDICTED UNEMP!~YMENT RATES 
AUSTRALIAN BORN, METROPOLITAN AREAS 
Qualifications Level Unemployment 
Age Rate of 
Group 1 2 3 4 5 Control Group 
----------------------------------------------------------------------
1. MALES. 
20-24 -0.47# -1.74 -0.35 -1.98 -1.59 3·.14 
25-29 -0.47 -1.07 -0.48 -1.15 -0.81 1.91 
30-34 -0. nl -0.90 -0.65 -0.80 -0.53 1.23 
35-39- -1.20 -0.90 -0.70 -1. 01 - -0.65 1. 34 
40-44 -1.29 -0.52# -1.02 -0.95 -0. 61 1.40 
45-49 -1.30# -0.69 -0.88 -0.78 -0.55 1.30 
50-54 -0.86 -1.15 -0.69 -0.88 -0.21 1.33 
55-59 -0.81 -1.53 -1.05 -0. 91 -0.17 1.64 
60-64 -2.28# -1.69# -1.58 -1.26 0.23# 2.50 
2. FEMALES. 
20-24 1.85# -2.44 -0.84 -2.53 -1. 31 3.32 
25-29 -1.07 -1.48 -0. 52 -1.39 -0.71 2.42 
30-34 -0. 31# -1.56 -0.45 -1.31 -0.76 2. 3J 
35-39 -1.31 -0. 61 -0.90 -1. 21 -0.46 1.77 
40-44 -1.07 -1.23 -0.90 -1.03 -0.39 1.57 
45-49 -1.02 -1.08 -0.45 -0.91 -0.16# 1.57 
50-54 -0.72# -1.00 -0.85 -0.65 -0.07# 1.22 
55-59 -0.87# -1.17 -0. 68 -1.03# -0.33 1.61 
60-64 -1.60# -1.60# -1.60# -0.66 -0.75 1.60 
----------------------------------------------------------------------
Key to ()Jalifications Levels: 
1 - Higher Degree 
2 - Graduate Diploma 
3 - Bachelor Degree 
4 - Diploma 
5 - Trade and Technician 
# 't' value less than 1.96. 'Ihis unconventional method of 
indicating statistical significance (or otherwise) has 
been adopted for ease of exfX)sition. 
10. 'Ihe effects of qualifications in non-metrop:>litan areas follow the same 
general p:3ttern as revealed for metrop:>litan areas in Table 5.8. 
However, there tends to be slightly greater reductions in unemployment 
rates associated with tertiary qualifications in the non-metrop:>litan 
areas than in the metrop:>litan areas. 
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Finally, does the birthplace-unemployment rate relationship change? 
Table 5.9 lists the estimated effects of foreign origin in each of the 
older age groups. 
TABLE 5.9 
EFFECTS OF FOREIGN ORIGIN ON PREDICTED UNEMPLOYMENT RATES 
Males Females 
Age Group M N-M M N-M 
20-24 0.3# 0.3# 1.4 4.6 
25-29 0.2 0.3 1.0 3.0 
30-34 1.1 0.6 0.8 2.8 
35-39 1.1 0.6 1.9 1.1 
40-44 0.8 1.3 2.1 3.9 
45-49 0.4 1.7 1.2 0.4# 
50-54 1.0 1.7 1.2 2.7 
55-59 0.6 -0.2# 1.7 0.5# 
60-64 0.9 1.7 3.0 4.3 
M = Metrop)litan N-M = Non~metrop)litan 
# 't' value less than 1.96. All other effects are associated 
with coefficients having a 't' value greater than 1.96. 'Ihis 
unconventional method of indicating statistical significance 
(or otherwise) has been adopted for ease of exp)sition. 
After standardisation for school leaving age, marital status, 
qualifications, and period of residence, the residual effect of birthplace 
is less for the older age groups than for teenagers - being quite snall 1n 
some cases. For example, for 20-24 year old males, being of foreign origin 
is associated with an increase in unemployment rates of 0.3 percentage 
points in both metrop)litan and non-metrop)litan areas. 
Excess unemployment of recent immigrants - as measured by the period 
of residence variables - tends to last longer for adults than for 
teenagers. In most of the adult age groups we find migrants with a period 
of residence of up to five years experiencing significantly higher 
unemployment rates than migrants with a period of residence greater than 
five years, the absolute size of this unemployment rate differential 
tending to increase with age. 
Page 136 
5.IV THE UNEMPLOYMENT RATE-SCHOOL LEAVING AGE REIATIONSHIPS: 
SEVERAL POSSIBLE EXPLANATIONS 
This section examines tw::> possible explanations of the differing U-SLA 
relationships between the Australian and Overseas born. First 
Chiswick's (1978) omitted variables explanation is outlined. Second, the 
possibility that the differences are associated with ethnic background 
factors is investigated. We note 1n passing that a third possible 
explanation - that the differing U-SIA relationships are attributable to 
differences 1n the distribution of the Australian and Overseas born 
¼Drkforces across occupations - is examined in Chapter 6. 
A. 'Ihe Chiswick Explanation 
According to Chiswick (1978) migrants tend to be high ability, highly 
motivated persons. 'Ihese are also features of persons with higher levels 
of schooling. 'Thus, suppose that of the early school leavers only the more 
able migrate, while better educated migrants have the same ability 
distribution as the Australian born. 'Ihen if higher ability persons have 
lower unemployment rates an estimated equation that did not include an 
ability variable w::>uld show an downward biased intercept and the 
coefficient attached to the schooling variable ¼Duld be biased towards zero 
(i.e., a flatter U-SLA relationship). 
One way of examining this issue is to find a measure of ability and 
estimate an equation ¼hich includes this measure. 'Ihese results could then 
be used to infer the extent of the bias resulting from the incorrect 
omission of the ability variable. 
However it is not possible for us to include an ab i lity measure 1n 
this study. Accordingly, the above argument must be regarded as conjecture 
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at this stage. 11112 
B. 'The Influence of Ethnic Background 
It is possible that the different U-SI.A relationships are associated 
with family background factors. In particular, merely having Overseas born 
parents may affect the individual's unemployment rate. Such effects may 
arise from being raised in homes where english is not the regular language 
spoken. Migrant parents may also be less familiar with the j ·ob types and 
job requirements in the Australian labour market. 
If this ~re an important explanation of the different U-SI.A 
relationships, we 'ltX)Uld expect the U-SI.A relationship of AUSTRALIAN BORN 
teenagers to differ according to the bi~thplace of their parents. 
1976 Census Matrix tape MTX09 allo'NS us to divide the Australian born 
w:>rkforce into four categories. 
1. Australian born persons with both parents Australian born. 
2. Australian born persons with one parent Australian born and the other 
Overseas born. 
3. Australian born persons with both parents Overseas born. 
4. '!hose with incomplete information on the birthplace of parents. 
Table 5.10 lists the unemployment rates for the first three categories 
for single males and females aged 15-19 years living in metro"fX)litan areas 
(see also Figures 5.6 and 5.7). 
11. Chiswick was unable to test his hypothesis that ability as a left out 
variable caused the ,;,.,,eaker measured effect of schooling for migrants in 
his estimated earnings functions. 
12 . Connell et. al . (1979) provides evidence consistent with this argunent. 
TABLE 5.10 
UNEMPLOYMENT RATES OF AUSTRALIAN BORN SINGLE TEENAGERS BY 
SCHOOL LEAVING AGE AND BIRTH1~CE OF PARENTS METROPOLITAN AREAS 
Birthplace of Parents 
1. MALES. 
Both Aust. born 
One Aust. born 
Both Overseas born 
Total# 
2. FEMALES. 
Both Aust. born 
One Aust. born 
Both Overseas born 
Total# 
School Leaving /ge 
13 14 15 16 17 18 
31.0 23.0 12.9 
45.5 23.2 13.9 
41.1 25.8 12.7 
34.3 23.6 13.l 
7.5 
8.9 
9.3 
7.9 
6.3 7.0 
7.6 10.4 
8.1 11.4 
6.7 8.1 
19 
13.5 
8.9 
14.6 
13.4 
51.8 25.7 14.8 9.7 8.1 7.9 17.0 
57.1 30.1 16.5 11.6 10.5 10.7 12.7 
15.9 21.8 14.9 11.2 10.4 11.4 16.5 
40.6 26.1 15.0 10.1 8.7 8.7 16.2 
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# total includes those with incomplete information on parents 
Among Australian born teenage males with a school leaving age of 16 
years or greater, those with either one or both parents born overseas tend 
to have the highest unemployment rates. Similarly, for males with school 
leaving ages less than 15 years the unemployment rate of teenagers with 
either one or both parents Overseas born exceeds that of teenagers with 
both parents Australian born. There are, hov-1ever, only minor differences 
among the unemployment rates of the various groups at the school leaving 
age of 15 years. 
For females, the better educated with both parents Australian born 
have lov.1er unemployment rates than either of the other t¼D groups (the 
school leaving age of 19 years is an exception). But at the school leaving 
ages of 13 and 14 years, Australian born teenagers with both parents 
Overseas born have an unemployment rate below that of teenagers with both 
parents Australian born. 
The pattern of unemployment rate differentials in non-metrop:>litan 
13. In terms of our earlier analysis, the only characteristic for which v1e 
have not controlled is the level of qualifications. OJalifications 
are, hov1ever, only of minor imp:>rtance in explaining unemployment rate 
differentials in the younger age groups. 
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UNEMPLOYMENT RATES OF AUSTRALIAN BORN TEENAGERS BY 
BIRTHPLACE OF PARENTS 
13 
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areas 1s similar to that in metrofX)litan areas. Furthermore, the same 
general p:3ttern of unemployment rate differentials exists in some older age 
groups. It appears, therefore, that ethnic background factors may explain 
the different unemployment rate-school leaving age relationship for 
Overseas born females (see 1n p:3rticular 
explain the higher unemployment rate 
males. '!hey do not appear, however, 
Figure 5.5). They may al so 
of better educated Overseas born 
to contribute to the lower 
unemployment rate of Overseas born male early school leavers. · 
- -The finding that among the better educated, individuals with foreign 
born parents have higher unemployment rates appears consistent with 
Greeley's (1976) hypothesis on labour market discrimination against ethnic 
background 1n the United States. He claims that there is a subtle form of 
discrimination against persons having an ethnic background which increases 
with the level of schooling. 
C. Conclusion 
The differences between the U-SIA relationships of the Australian and 
Overseas born are comp:3tible with both the Chiswick and Greeley hypotheses. 
'Whilst we are unable to formally test the validity of the Chiswick 
conjecture, we do present emprical evidence which supports the Greeley 
suggestion that labour market discrimination against persons with an ethnic 
background increases with the level of schooling. 
5.V A DECCMPOSITION OF THE UNEMPLOYMENT RATE DIFFERENTIALS 
The unemployment rate differentials of Table 5.1 between the 
Australian and foreign born arise for three reasons. First, the attributes 
of the groups differ. For example, some groups leave school earlier than 
others and, ceteris paribus, this leads to higher unemployment rates. 
Second , the relationship between these attributes and unemployment differs 
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among groups. For example, the unemployment rate of the Australian born is 
affected more by education than the unemployment rates of most migrant 
groups. 'Third, there remain differences among groups which our catalogue 
of attributes cannot account for. 
three 
The question naturally arises as to the relative importance of these 
14 pc3rts. The equations estimated are non-sepc3rable, so there 1s no 
simple way of precisely allocating the unemployment rate differential 
between different groups to each of these categories. However, as an 
15 
approximation the unemployment rate differential may be written as: 
-A -F . A F A (x~ XF) I -T<' A F u - u a o - ao + Ia. + x-. (a . a.) . J J j• J J J J J 
where -A X and -H' X ... are the average attributes of the Australian and foreign 
born respectively, and the a.' s J the unemployment rate effects of the 
different 3ttributes as presented in Tables 5.2 to 5.9. 
The three pc3rts on the right hand side of <2> are the differences 
unemployment rates attributable to: 
. 1n 
1. an unexplained shift factor, at F - a , 0 
2. the different average attributes of the Australian and foreign born 
(XA-XF)weighted by a transformation of the estimated coefficients (see 
Appendix 5.8) that relate the attributes of the Australian born to the 
unemployment rate of the Australian born, A a. 
J 
, 
3. the difference between a transformation of the estimated coefficients 
(see Appendix 5.8) from the Australian and foreign born equations 
A F (a j-a J) weighted by the average characteristics of the foreign 
-F born,x .• 
J 
14. Haig (1979) conducts a similar exercise in his study of the earnings 
differentials between the Australian and 0'1erseas born. 
15. See also Bloch and Snith (1977). 
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Equation <2> is an approximation, and these comlX)nents need not SLUTI to 
the unemployment rate differentials of Table 5.1. They should, however, be 
a reasonable guide as to the relative imlX)rtance of the three comlX)nents. 
Table 5.11 presents the decomlX)sition of the unemployment rate 
differentials. 16 
TABLE 5.11 
DECCMPOSITION OF UNEMPLOYMENT RATE DIFFERENTIALS BE'IWEEN 
AUSTRALIAN AND OVERSEAS BORN BY AGE GROUP 
Age 
Group-
1. MALES. 
15-19 
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
50-54 
55-59 
60-64 
2. FEMALES. 
15-19 
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
50-54 
55-59 
60-64 
Raw 
Differential 
(Table 5 .1) 
1.2 
1.2 
0.9 
1.1 
1.0 
0.8 
0.6 
0.8 
0.8 
1.9 
2.3 
2.1 
1.8 
1.9 
1.8 
1.7 
1.5 
1.7 
2.0 
1.9 
Unexplained 
Shift 
A F ( a o - a o) 
2.0 
0.3 
0.2 
1.0 
1.0 
0.9 
0.7 
1.1 
0.5 
1.1 
2.9 
1.9 
1.2 
1.1 
1.7 
2.3 
1.0 
1.5 
1.4 
3.3 
Different 
Endownents 
A -A -F Ia. (X.-X.) 
. J J J J 
-0.4 
0.4 
0.3 
0.1 
0.1 
0.0 
0.0 
0.1 
-0. 2 
0.4 
-0.8 
1.0 
1.1 
0.6 
0.7 
0.5 
0.5 
0.6 
0.8 
0.8 
Different Un-
Employment Rate 
Equations 
-F A F I X. ( a . - a .) 
. J J J J 
-1.0 
-0.2 
0.1 
-0. 6 
-0. 2 
-0.1 
0.1 
-0.1 
0.S 
1.0 
0.5 
0.5 
0.4 
0.4 
-0.5 
-0.3 
0.0 
0.1 
0.2 
-2.1 
ColLnnn 1 lists the unemployment rate differentials between Australian 
and foreign born from Table 5.1. ColLUnn 2 is the differential that is 
unexplained by different attributes or different relationships between 
unemployment rates and attributes. These results indicate that if migrants 
16. It should be noted that the size of the unexplained shift factor is 
dependent upon the choice of control group [see Jones (198la)] . 
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had the same relationship between unemployment rates and attributes as the 
Australian born, and if they had the same distribution of attributes, there 
v,X)uld still be differences between the unemployment rates of migrants and 
the Australian born. In the case of teenage males and females, and older 
males (40-54, ~0-64), these differences v-X)Uld be even greater than the 
differences found in Table 5.1. 
Column 3 lists the effect on the unemployment rate of the different 
endownents of attributes of migrants. With the exception of teenagers and 
males - 55-59, these are positive, indicating there is an increase in migrant 
unemployment rates due to a· disadvantage in attributes. Overseas born 
persons possess less of some of the attributes that reduce unemployment: 
they are less likely to possess qualifications and, in some cases, have 
less schooling. 'The increase in migrant unemployment rates associated with 
these disadvnntages outweighs the reduction in migrant unernplo~nent rates 
associated with an advantage in other attributes that tend to reduce 
unemployment rat-=s. 'Ihese other attributes include a concentration of 
migrants in the metropolitan areas and a higher proportion of migrants 
being married. 
Column 4 lists the unemployment rate differential ¼hich arises from 
the different relationships between unemployment rates and attributes 
between the Australian and foreign born. 'Ihese results indicate that the 
different relationships between unemployment rates and attributes for the 
Overseas born result in lower average unemployment rates for 15-24, 30-34, 
50-54 year old males and for 35-44 and 60-64 year old females. In all 
other age groups the different unemployment rate-attributes relationships 
result 1n higher average migrant unemployment rates. This part of the 
unemployment rate differential appears, for males, to be slightly more 
important than the part associated with different endownents of attributes. 
But for females, the component of the unemployment rate differential 
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associated with different endownents 1s the more imr:ortant. 
5.VI THE EFFECTS OF COUNTRY OF ORIGIN 
1. 
Two of the main conclusions of Sections 5.III and 5.IV are that: 
Having standardised 
qualifications and 
effect of birthplace. 
for school leaving age, period of residence, 
marital status, there is a significant residual 
2. -'Ihe U-SIA relationship differs between - the Australian and Overseas 
born. 
'Ihis Section examines whether thes~ features of the Overseas barn's 
labour market experience 1n Australia differ by country of origin. For 
example, one might expect the U-SIA relationships of migrants from English 
speaking countries to more closely resemble those of the Australian born 
than do the relationships of migrants from non-English speaking count"::"ies. 
There are t¼O parts to this Section. The first part examines unemployment 
1n the teenage labour market by country of or1g1n. 'Ihe second part looks 
at older age groups. 
A. 'Ihe Teenage Labour Market 
Table 5.12 rer:orts teenage unemployment rates for various birthplace 
groups from the 1976 Census. 
English, American, Eastern European, Arabic and Asian teenage males 
experience higher unemployment rates than Australian born teenage males. 
Contrary to general expectation, Southern European and Northern European 
born teenagers have a lower unemployment rate than Australian born 
teenagers. For females, only Southern European born teenagers experience a 
lower unemployment rate than Australian born teenagers. 
TABLE 5.12 
UNEMPLOYMENT RATES BY BIRTHPLACE, 15-19 YEAR OLDS 
30 JUNE 1976 
Birthplace Males Females 
-----------------------------------------------------
Australia 11.02 13.62 
England 12.57 16.26 
America 15.52 15.72 
s. Europe 9.77 12.20 
N. Europe 10.29 17.08 
E. Europe 13.22 16.72 
Arabic 14.60 19.49 
Asia 11.90 15 •. 61 
Remainder 14.21 17.02 
Total Overseas Born 12. 24 15.88 
Source: Matrix Tape MTX09: 1976 Census 
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To analyse the effects of country Qf origin, dummy variables for each 
of the above birthplace regions were entered into our estimated equation. 
Birthplace shift f~ctors on the school leaving age dummies were also 
included and found to be statistically significant. For all other 
variables there appears to be no statistically significant difference 
the estimated coefficients for the different birthplace groups. 
. 1n 
The coefficients on the birthplace dummies may again be used to infer 
the size of the unemployment rate differential which is attributable to 
simply being of foreign origin. Table 5.13 presents the effects of country 
of origin on the predicted unemployment rates of teenagers in both 
metropolitan and non-metropolitan areas. 
In the metropolitan areas, the birthplace shift factors indicate that, 
after standardisation, the unemployment rate of Northern European born 
males is 2.18 percentage points lower than for the Australian born. 'Ihose 
born 1n England, America, Eastern Europe, Arabic nations and the Remainder 
group of countries have higher unemployment rates than the Australian born. 
In the case of females, only the English and Southern European born fail to 
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TABLE 5.13 
EFFECTS OF FOREIGN ORIGIN ON PREDICTED UNEMPLOYMENT RATES 
BY COUNTRY OF ORIGIN, 15-19 YEAR OLDS 
Males Females 
Birthplace M N~ M N~ 
-------------------------------------------------------------
England 
U.S.A. 
S. Europe 
N. Europe 
E. Europe 
Arabic 
Asia 
Remainder 
2.20* 
11. 83 * 
- 0.50 
- 2.18* 
- 3. 87* 
7. 01 * 
1.36 
5.95* 
1.47 
9.84 
0.90 
- 4.32* 
- 0.95 
23.08* 
2.95 
1.18 
0.89 
11. 34 * 
- 0.64 
5.47* 
9.63* 
7.86* 
6.13* 
2.51* 
M = Metropolitan, N~ = Non-metropolitan 
* 't' value greater than 1.96 
5. 61 * 
- 8.99 
7.09 
3.66 
11. 59 * 
28.13* 
1.89 
11. 04 * 
have significantly higher unemployment rates than the Australian born. 
In the non-metropolitan areas, the only male birthplace groups to have 
a significant unemployment rate effect associated with foreign orig in a·re 
the Northern European born ( lower unemployment rate) and the Arabic bo:r:n 
(higher unemployment rate). For females, the English, Southern European, 
Eastern European and Arabic born all have higher unemployment rates than 
the Australian born. 
We now turn to examine the effect of education on the unemployment 
rates of the various birthplace groups. 
Table 5.14 presents predicted unemployment rates by school leaving age 
for the Australian born and for eight Overseas birthplace regions. These 
results refer only to metropolitan dwellers. 
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TABLE 5.14 
PREDICTED UNEMPLOYMENT RATES OF AUSTRALIAN BORN AND MIGR&WS 
BY SCHOOL LEAVING AGE, 15-19 YEAR OLDS, METROPOLITAN AREAS 
Birthplace 
1. MALES. 
Australia 
England 
U.S.A. 
s. Europe 
N. Europe 
E. Europe 
~Arabic 
Asia-
Remainder 
2. FEMALES. 
Australia 
England 
U.S.A. 
S. Europe 
N. Europe 
E. Europe 
Arabic 
Asia 
Remainder 
13 
3f>.55 
18.24 
8. 53 
29.78 
34.04 
23.06 
20.87 
33.08 
43.20 
32.67 
15.54 
37.24 
20.30 
46.27 
12.63 
14 
School Leaving /.ge 
15 17 
25.95 
20.05 
12.04 
18.23 
15.48 
9.20 
25.12 
14.92 
27.00 
24.97 
11.35 
29.99 
24.44 
J 4. 36 
10.69 
37.51 
14.58 
15.51 
18.37 
9.41 
11.83 
13.19 
11.70 
17.07 
13.69 
16.23 
18.41 
17.97 
12.05 
17.36 
14.64 
21.59 
20.84 
16.25 
7.16 
9.28 
19.77 
10.35 
7.35 
9.87 
19.03 
- 8. 25 
9.10 
9.16 
9.51 
9.41 
14.53 
17.92 
17.61 
21.69 
14.06 
13 .72 
not represented in sampl~. 
Unemployment 
Rate of 
18 Control Group 
8.33 
11.54 
17.81 
11.95 
11.21 
16.93 
9.50 
7.92 
12.80 
9.22 
11.94 
3.84 
18.37 
12.34 
21.74 
11.39 
9.48 
14.04 
8.81 
11.02 
20.65 
8.32 
6.64 
12.69 
15.83 
10.18 
14.77 
11.17 
12.05 
22.51 
10.54 
16.64 
20.80 
19.04 
17.30 
13.68 
'Ihe U-SLA relationship of migrants from English speaking (England and 
USA) and non-English speaking countries are similar, indicating that 
language does not matter. For each birthplace group the U-SLA relationship 
resembles that found in Section 5.II using the aggregated Overseas born 
data. 'That is, the relationship between unemployment rates and school 
leaving age for each foreign born group is flatter than that for the 
Australian born (see Figures 5.8 to 5.13). For school leaving ages less 
than 16 years, many migrant groups have lower unemployment rates than 
comparable Australian born persons. For example, the unemployment rate of 
Southern European born males who left school at 14 years of age is 13.91 
percentage p::>ints lotwer than the unemployment rate of the Australian born. 
The unemployment rate of the English born is 5.9 percentage p::>ints lower. 
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PREDICTED UNEMPLOYMENT RATE - SCHOOL LEAVING AGE RELATIONSHIPS 
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PREDICTED UNEMPLOYMENT RATE - SCHOOL LEAVING AGE RELATIONSHIPS 
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These differences are reduced at a school leaving age of 15 years. 
For school leaving ages greater than 16 years, a majority of the 
coefficients reveal no significant difference between the Overseas and 
Australian born. The significant differences which do occur imply that 
Overseas born late school leavers experience higher unemployment rates. 
In the non-metropolitan areas the effect of education on the 
unemployment rate of the various birthplace groups follows the same general 
pattern as described for the metropolitan areas. 17 
B. Older Age Groups 
Do the effects of country of origi~ differ in the older age groups? 
Two pieces of evidence from our analysis of the unemployment rates of 
Overseas born adults by country of origin are briefly commented on. 
First, the residual effect of foreign origin in each age group is, for 
most birthplace groups, positive, but quite small. This finding is 
consistent with our findings using the aggregate Overseas born data in 
Section 5.III. 
Second, the relationship between unemployment rates and school leaving 
age for each birthplace group tends to follow the pattern described for the 
aggregate Overseas born data. That is, the U-SI.A relationship for each 
birthplace group tends to be flatter than that for the Australian born. 
One major exception is hnerican born males. For this birthplace group, the 
early school leavers experience unemployment rates of similar magnitude to 
the Australian born early school leavers, whereas the better educated 
experience unemployment rates lower than the comparable Australian born. 
17. For a decomposition of the unemployment rate differentials using the 
methodology outlined in Section 5.V see Appendix 5.C. 
5.VII THE RELATIONSHIP BE"IWEEN SCHOOLING, POST-SCHOOL INVES'IMENT 
AND UNEMPLOYMENT 
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Our analysis to date of the distribution of unemployment has not taken 
account of the effects of labour market experience. Obviously, within the 
five year age groups examined, the average level of fX)tential labour market 
experience will systematically vary with school leaving age. For instance, 
the average experience level of teenagers \.vho left school at 15 years of 
age w:>uld exceed that of teenagers \.vho left school at 18 years of age. 
Consequently, if labour market experience contributes to unemployment rate 
reductions, the returns to education will have been understated in our 
earlier analysis. 'This problem is likely to be all the more imfX)rtant 1n 
the younger age groups where the une~ployment rate reductions associated 
with each additional year of labour market experience are relatively large. 
Ioes holding experience level constant increase the imfX)rtance of 
school leaving age as a determinant of unemployment rates? 
We attempt to answer this question using data from Census Matrix Tape 
36. 'Ihis tape contains unemployment rates for individual years 15-24, 
cross-classified by school leaving age, birthplace, marital status and 
locality. 'Ihe data on this tape are, however, only for the States of New 
South Wales and Victoria. Furthermore, this data source does not include 
either qualifications or period of residence variables, both of \.vhich were 
found to be imfX)rtant in previous sections. Census Matrix Tape 9 may be 
used 1n an attempt to minimise any biases stemming from this omitted 
variables problem. For each group in the 15-19 and 20-24 year age brackets 
defined by the classifying factors: sex, birthplace, school leaving age, 
marital status, and locality, we construct a qualifications variable and 
tw:> period of residence variables. 'Ihe qualifications variable is defined 
as the percentage of persons 1n the particular group \.vho fX)Ssess 
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qualifications. 'Ihe first of the period of residence variables 1s defined 
as the percentage of the Overseas born with less than one years' residence 
1n Australia, and the second as the percentage of Overseas born persons 
with bet~en one and five years' residence in Australia. 
The use of these variables 1n an estimating equation necessitates the 
asst.nnption that each of the individual ages bet~en 15 and 19 years and 
bet~en 20 and 24 years have identical endownents of characteristics. 'Ihe 
reasonableness of this asst.nnption is open to debate: we asst.nne that the 
variance of the measurement error is small - and hence measurement error 
problems may be safely ignored. 
Before proceeding to a multi-variate analysis of these unemployment 
rate data, it will be instructive to first examine patterns in the 
aggregate data. 
Additional years of schooling and labour force experience are both 
associated with reductions in unemployment rates. Table 5.15 summar12es 
these relationships [See Gregory and Stricker (1981) for a similar analysis 
restricted to the State of Victoria]. 
Table 5.15 can be read 1n three directions. First, one can read down 
each colt.nnn and see how the acct.nnulation of labour market experience 
affects the unemployment rate of individuals of given school leaving age. 
Generally speaking, there are reductions in unemployment rates associated 
with each additional year of labour market experience, and especially the 
first year. 'Thus, a male leaving school at 16 years of age will have an 
average unemployment rate of 15.95 per cent in his first year of labour 
market experience, 11.11 per cent in his second year in the labour market, 
and as low as 5.16 per cent in his ninth year of labour market experience. 
A similar pattern of unemployment rate changes holds for females. 
I, 
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TABLE 5.15 
UNEMPLOYMENT RATES CROSS-CLASSIFIED BY AGE AND SCHOOL LEAVING AGE 
NE'W SOUTH WALES AND VICTORIA, 30 JUNE 1976 
School Leaving k;Je 
15 16 17 18 19 
AGE 
1. MALES. 
15 25.42 
16 19.84 15.95 
17 15.91 11.11 13.62 
18 14.41 8.15 8.55 11.26 
19 13.92 7.48 6.28 8.04 16.78 
20 13.51 7.76 6.07 6.21 10.10 
21 11.16 7.48 5.94 5.07 9.85 
22 10.08 6.07 5.09 5.06 6.80 
23 8.25 5.36 3.99 3.77 5.12 
24 6.65 5.16 3.65 3.49 4. 67 
15-24 13.18 8.13 6.17 5.69 7.31 
2. FEMALES. 
15 28.86 
16 23.94 23.57 
17 20.50 . 15. 95 18.97 
18 16.46 10.83 11.58 14.11 
19 14.27 8.65 7.16 9.13 19.77 
20 11.25 7.70 6.37 6.07 14.87 
21 9.12 6.38 5.17 4.73 7.74 
22 8.59 5.43 4.24 4.25 6.75 
23 6.61 4.58 3.62 3.31 3.96 
24 5.95 4.64 3.63 3.33 3.79 
15-24 14.33 9.50 7.20 5.89 7.31 
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Second, one may read diagonally and see how unempl oyment rates d iffe r 
between individuals differing 1n school leaving age but having the same 
experience level. other than for the school leaving age of 19 yea rs a 
phenomenon discussed previously - additional years of schooling reduce t he 
unemployment rate at each experience level. For example, in their first 
year out of school, the unemployment rate differential between males who 
left school at 15 years of age and males who left school at 17 years of age 
is 11.80 percentage p)ints. 'Ihis differential is reduced· in subsequent 
years of labour market experience, although only slightly at first. 'Iwo 
additional features of this examination of the unemployment rate reducing 
effects of extra years of schooling are noted. First, comparing the 
sections of Table 5.15 referring to males and females, it is evident that 
the relationship between school leaving age and unemployment rates . is 
weaker for females than for males. Second, the largest percent3ge p)int 
(and percentage) reductions in unemployment rates are brought about by 15 
year olds acquiring one additional year of schooling. 
Third, one may read across each row and see the trade off bet\.veen one 
additional year of experience and one additional year of schooling. One of 
the features of this exercise is that for 15 year olds, an additional year 
of schooling is associated with a greater unemployment rate reduction than 
an additional year of labour market experience. Furthermore, up to age 24 
it is always the case that individuals who leave school at 16 years of age 
experience lower unemployment rates than individuals of the same age who 
leave school at 15 years of age. However, for (say) 17 year old leavers 
the opp)site holds: an additional year of schooling is associated with a 
smaller unemployment rate reduction than an additional year of labour 
market experience. It takes at least t¼D years of labour market experience 
for the 17 year old leavers to achieve a lower unemployment rate t han 
persons of the same age who left school one year earlier. After th is 
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initial 'catching up' phase, the better educated always have a lower 
unemployment rate. 
Table 5.15 gives us a general idea of the relationship between 
unemployment rates and schooling and experience. To better equip ourselves 
to discuss this relationship we estimate for 15-24 year olds, using maximum 
likelihood methods (see Appendix 5.8), unemployment rate equations relating 
unemployment rates to schooling (S), . experience (J) , experience squared 
(J 2), marital status (MS), qualifications (Q), the Overseas born's period 
of residence in Australia (PER), locality (LOC) and birthplace (BP). 
2 U = U(S,J,J ,MS,Q,PER,LOC,BP) <3> 
The tW) period of residence variables were consistently insignificant 
and were dropped from the estimating equation. '!he results for the 
remaining variables are analysed in tW) parts. First, . we examine the 
results relating to the schooling and experience variables. Second, we 
discuss the results for the other variables entered into the estimated 
equation. 
Table 5.16 presents predicted unemployment rates for several 
experience levels cross-classified by school leaving age and birthplace. 
These results are for metropolitan area dv1ellers. 
Holding constant the level of labour market experience in our 
unemployment rate equations does not diminish the importance of schooling 
as a determinant of unemployment rates. Rather, inclusion of the 
experience variable serves to strengthen the negative relationship between 
school leaving age and unemployment rates. '!his follows naturally from the 
standard omitted variables frameW)rk and the knowledge that there is: (i) 
a negative relationship between experience and unemployment rates, and 
(ii) a negative relationship between school leaving age and experience 
TABLE 5.16 
PREDICTED UNEMPLOYMENT RATES BY SCHOOL LEAVING AGE 
AND EXPERIENCE LEVEL, METROPOLITAN AREAS 
Completed years 
of experience 
1. MALES. 
15 
- -- AUSTRALIAN BORN 
0 24.73 
1 18.05 
2 14.40 
3 12.75 
OVERSEAS BORN 
0 21.79 
1 15.74 
2 12.48 
3 11.02 
2. FEMALES. 
AUSTRALIAN BORN 
0 30.92 
1 22.50 
2 17.23 
3 14.15 
OVERSEAS BORN 
0 29.15 
1 21.07 
2 16.06 
3 13.15 
School Leaving k;Je 
16 17 18 
12.92 
9.05 
7.06 
6.19 
16.33 
11.57 
9.08 
7.98 
17.16 
11.85 
8.79 
7.09 
21.43 
15.04 
11.25 
9.13 
10.51 
7.30 
5.67 
4.96 
13.10 
9.18 
7.16 
6.28 
13.44 
9.15 
6.73 
5.41 
18.76 
13.03 
9.69 
7.83 
9.58 
6.63 
5.15 
4.50 
14.18 
9.98 
7.80 
6.85 
10.44 
7.03 
5.14 
4.11 
17.24 
11.91 
8.83 
7.12 
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19 
14.54 
10.24 
8.01 
7.03 
15.04 
10.61 
8~31 
7 ,30 
15.47 
10 .61 
7.84 
6 .31 
22.94 
16.19 
12.16 
9.88 
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within the 5 year age groups previously examined. 
'Thus, we see quite.clearly (Table 5.16) that after standardisation for 
marital status, qualific·ations, period of residence, locality and, in this 
instance, experience: 
1. 'Ihere are quite large percentage point differences between the 
unemployment rates of the different school leaving ages (again, the school 
leaving age of 19 years .is an exception). 
2. This relationship '. is steeper for the Australian born than for the 
Overseas born. For example, during the first year of labour market 
experience, the unemployment rate of an Australian born male living 1n a 
metropolitan area falls from 24.73 per cent for 15 year old leavers to 9.58 
per cent for 18 year old school leavers - a 15.15 percentage point change. 
But, for the Overseas born, the percentage fX)int difference in the 
unemployment rates of these t¼Q school leaving ages is much less: the 
un2mployment rate falls by 7.61 percentage points from 21.79 per cent at 
the s~hool leaving age of 15 years to 14.18 per cent at the school leaving 
age of 18 years. For school leaving ages less than 16 years, migrants tend 
to have lower unemployment rates than comparable Australian 
But better educated migrants have higher unemployment 
Australian born. 
born persons. 
rates than the 
Additional years of experience are also associated with a substantial 
lowering of the unemployment rate. A feature of this relationship is 
that one of the findings highlighted in the discussion of Table 5.15 1s 
still evident. Reiterating that finding, a 15 year old will, on average, 
experience a greater unemployment rate reduction throU:Jh acquiring an 
additional year of education than throU:Jh acquiring an additional year of 
labour market experience. At the same time, a 16 year old 1s faced with 
the opposite (short-term) trade off: he can gain the greater short-term 
advantage by leaving school rather than acquiring an incremental year of 
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education. 
Finally we note that the unemployment rate reductions associated with 
additional years of experience are generally greater for females than for 
males - thoU9h these differences are small. 
'Ihe results for non-metrop::>litan areas tend to follow the same pattern 
as described for metrop::>litan areas and so will not be discussed in depth. 
Instead we simply refer to the t~ main differences between the 
non-metrop::>litan area 
rates are generally 
and metrop::>litan area results. 
several percentage p::>ints 
First, unemployment 
higher in the 
non-metrop::>litan areas. For example, for Australian born males who left 
school at 1~ years of age and who are in their first year of labour market 
experience, the unemployment rate disadvantage of the non-metro{X)litan area 
dwellers is 4.79 percentage p::>ints. 'Ihis disadvantage appears to decline 
with the accumulation of labour market experience. Second, for Australian 
born males and females, the U-SI.A relationship is considerably steeper in 
metroplitan areas than in the non-metro{X)litan areas. Yet, for the 
Overseas born, the opp::>site holds: the U-SI.A relationship is steeper in 
non-metrop::>litan areas than in the metrop::>litan areas. 
We now turn to a brief discussion of the other variables entered into 
the estimated equation. 
First we examine the association bet-ween marital status and 
unemployment rates. Table 5.17 presents predicted unemployment rate 
differences between married and single persons for several school leaving 
age-experience groups. 
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TABLE 5.17 
PREDICTED UNEMPLOYMlliT RATE DISADVANTAGE OF SINGLE PERSONS 
Males 
M 
N. S. D. 
2.56 
N-M 
N.S.D. 
3.22 
M 
1.52 
2.40 
Females 
Key: M = Metrop:)litan Areas 
N-M 
7.79 
4.77 
N-M = Non-Metrop:)litan Areas 
N.S.D. = no statistical difference 
Comp:3rison Group 
School Leaving ~e 16 
Second Year of Experience 
School Leaving lige 16 
Seventh Year of Experience 
In all cases other than teenage males, single persons have a predicted 
unemployment rate significantly higher than married persons. For example, 
for a 22 year old single male living in a metrop:)litan area, and who left 
school at 16 years of age, the unemployment rate is 6.57 per cent: for a 
comp:3rable married male, the unemployment rate is 4.01 per cent 
percentage p:)int difference. 
a 2.56 
Moving on to eyamine the residual effect of birthplace, we rep:)rt the 
unemployment rate disadvantage experienced by the Overseas born to be quite 
substantial in some cases. Table 5.18 gives a. roUjh idea of the magnitude 
of this disadvantage. Table 5.18 also indicates the unemployment rate 
disadvantage experienced by the Overseas born 
non-metrop:)litan areas. 
to be greater 
TABLE 5.18 
PREDICTED UNEMPLOYMENT RATE DISADVANTAGE OF THE OVERSEAS BORN 
Males Females Comp:3rison Group 
M N-M M N-M 
---------------------------------------------------------------------
2.52 2.76 
0.07 5.26 
3.19 8.18 
2.53 5.11 
School Leaving ~e 16 
Second Year of Experience 
School Leaving ~e 16 
Seventh Year of Experience 
----------------------------------------------------------------------
Key: M = Metropolitan Areas 
N-M = Non-Metropolitan Areas 
N.S.D. = no statistical difference 
1n 
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Finally, we note that after standardising for school leaving age, 
experience, marital status, birthplace, and locality, a higher percentage 
of a group {X)Ssessing qualifications results in a statistically significant 
reduction in the group's predicted unemployment rate. 
5.VIII CONCLUSION 
School leaving age is the most im{X)rtant variable affecting teenage 
unemployment. But its effects differ greatly betv-Jeen the Australian born 
and - migrants. For the Australian born there is a strong inverse 
relationship betv-Jeen school leaving age and unemployment rates. Early 
school leavers have much higher unemployment rates. Overseas born early 
school leavers (school leaving age of 15 years or less) tend to experience 
lower unemployment rates than the comparable Australian born. However, at 
school leaving ages greater than 15 years, Overseas born teenagers have 
higher unemployment rates than the comparable Australian born. 
As shown in Table 5.11 (and Appendix 5.C), the net effect of the 
different unemployment rate-attribute relationships for teenagers is to 
reduce the average unemployment rate of the Overseas born below what it 
w::>uld otherwise have been for males and to raise it slightly for females. 
Migrant teenagers' endownent of attributes also tends to reduce their 
unemployment rate below what it w::,uld have been if the migrants had the 
same distribution of attributes as the Australian born. Given that migrant 
teenagers have a higher unemployment rate than Australians - as shown in 
Table 5.1 - we are confronted with a fairly large, unexplained anti-migrant 
shift factor in our decomposition of teenage unemployment rates. 
Teenage unemployment rates also differ greatly according to 
qualifications and marital status. Trade and technical qualifications are 
associated with lov-Jer teenage unemployment rates, although only a snall 
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prop:>rtion of teenagers have such qualifications. Married teenagers also 
have lo,;,,..,er unemployment rates. 
In Section 5.III we established that many of the above features of the 
teenage labour market persist into the older age groups. Tertiary and 
trade and technical qualifications are associated with lo,;,,..,er unemployment 
rates . 1n these age groups, whilst single, divorced, etc • 
unemployment rate considerably higher than the married. 
persons have an 
Additional years 
of education continue to be associated with lo,;,,..,er unemployment rates. The 
relationship bet,;,,..,een school leaving age and unemployment rates also differs 
bet~en Australian and Overseas born adults, being flatter for the Overseas 
born. It is true, ho~ver, that the differences bet~en these 
relationships become considerably smaller. 
All told, education 1s an imp:>rtant determinant of the lifetime 
pattern of unemployment. Additional years of education for the Australian 
born typically result in lo,;,,..,er unemployment rates. For the Overseas born, 
increases 1n school leaving age (holding constant qualifications level) up 
to ages 16 or 17, but not beyond, are associated with reductions 1n the 
unemployment rate. 
'Ihese unemployment rate effects are another benefit 
acquisition of additional years of education. 
from the 
CHAPTER 6 
THE EFFECTS OF FOREIGN ORIGIN: 
AN INTERPRETATION IN TERMS OF OCCUPATIONAL SEGREGATION 
The previous chapters have established and quantified many of the 
effects education has on the labour market performance of the Australian 
and CNerseas born. 'Ihe results indicate a number of differences between 
the tw:> groups. 'Ihe average returns to education for the CNerseas born 
tend to be slightly less than ~or the Australian born, but the incremental 
gains from education past the school leaving age of 16 years tend to be 
considerably less. 
Better educated teenage migrants also fare less well with respect to 
unemployment. Whilst Overseas born early school leavers tend to have 
unemployment rates below those of comparable Australian born persons, 
better educated migrants experience unemployment rates well above those of 
the better educated Australian. born. 'Ihese differences with respect to 
birthplace tend to persist into the older age groups, but the percentage 
point differences are, in most instances, quite small. 
In this chapter we investigate whether these different labour market 
experiences of the tw:> groups come about through different links between 
education and occupation or whether they are the result of different labour 
market performance within each occupation? 
Despite the lo-wer income rate of return and ability to avoid 
unemployment through extra education, the CNerseas born tend to educate 
themselves to a greater extent. We conclude our analysis with an 
investigation of whether migrants may view education as a path to upward 
social mobility from the lower social strata to which they are assigned on 
arrival. 
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There are five main sections to this Chapter. Section 6.I outlines a 
method for measuring the degree of segregation in the labour market and 
discusses the data. Section 6.II establishes the extent, and Section 6.III 
investigates the implications, of occupational segregation by birthplace. 
Section 6.IV briefly considers several additional aspects of v.Drkforce 
segregation which, whilst they do not fall neatly within the ambit of the 
Chapter's main theme, are nevertheless imt=0rtant dimensions of the 
Australian labour market. 'Ihese are segregation by education level, 
industrial segregation and segregation by sex. 
conclusions reached. 
6.I METHODOLcx;Y AND DATA 
Section 6.V gives the 
'Ihe measure of segregation employed is the index of dissimilarity 
[Duncan & Duncan (1955)] given b.y: 
D 
where f. 1s the per cent of group i's YvDrkforce in occupation w and lW 
f. is the per cent of group j's YvDrkforce in occupation w. JW 
'Ihis index 1s based on absolute deviations in the percentages employed 
in each occupation. It has a dual interpretation. It indicates the 
per cent of group i who v.Duld have to shift between occupations if they are 
to have the same distribution across occupations as group J. It also 
indicates the per cent of group j who v.Duld have to change occupation if 
they are to have the same distribution as group 1. 'Ihere is no assumption 
as to which group has the ideal distribution. However, as a matter of 
convenience, our discussion will generally treat one group (eg: Australian 
born) as the reference group. 'Ihe index ranges in value from 0 to 100. 
When the distributions of the tv,,0 groups being compared are identical, the 
value of the index of dissimilarity is 0. 
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The data are derived from 1976 Census Matrix Tai::e MTX32 . We 
distinguish bet~en the Australian and Overseas born, and bet~en males and 
females. Several data exclusions should be mentioned. First, as the 
occupation question was asked only of those individuals who were employed 
in the W?ek prior to the Census, the analysis is restricted to employed 
persons. Second, persons not stating an occupation are excluded. 
'Ihe 1976 Census Minor group O::cupation Classification containing 72 
classification items is used. 1 Three school leaving age categories are 
distinguished: less than 16 years; 16 years; greater than ln 2 years. 
Calculations are perfonned for each of the five year age groups 15-19, 
20-24, .•• , 60-64, and for the total 15-64 year old employed IX)pulation. 
Table 6.1 presents all indices. 3 In the following Sections, 
sub-tables of indices are extracted from Table 6.1 where appropriate. 
1. 'Ihe measures of segregation used are sensitive to the level of 
disaggregation. However, the conclusions drawn v-Jere largely unaltered 
when the analysis was repeated at the Major group occupation level. 
2. It could be suggested that our analysis be conducted with a finer 
education classification [see Mayhew (1971) for example]. The choice 
of three categories was made to expedite the presentation and 
interpretation of the indices calculated. As discussed in Section 
6.II, our main conclusions are insensitive to the choice of educational 
classification. 
3. 'Ihe Smith-Welch (1977) index of congruency was also calculated 
where: 
comp:3rison. 'Ihis index is g
1
iv:n by: f~ + f~ 
I w I f. . f . lW JW 
lW JW 2 vr-1 
w = occupation 
f. , f. = prop:)rtions of groups i 
iw JW occupation w such that 
and j respectively 1n 
If. =If. 1 
W lW W JW 
for each 
'This index, which is simply another summary measure of the degree 
of segregation, is bounded by 0 (no overlap in the distribution) and 1 (complete congruency betv-Jeen distributions). It is sensitive to the 
relative deviations in the prop:)rtions of groups i and j in the 
p:3rticular occupation. For example, tw:> occupations, one with 0.1 of 
group i's w:>rkforce and 0.15 of group j's ¼Orkforce and the other with 
0.5 of group i's ¼Orkforce and 0.75 of group j's w:>rkforce are treated 
equally by the index. 'Ihe conclusions drawn using the Smith-Welch 
index generally accord with those reached from the analysis based on 
the index of dissimilarity. 
POPULATION CCMPARISON GROUPS 
Males < 16 Aust. & Overseas 
Males 16 Aust. & Overseas 
Males > 15 Aust. & Overseas 
Males Pggreg. Aust. & Overseas 
Females < 16 Aust. & Overseas 
Females 16 Aust. & Overseas 
Females > 16 Aust. & Overseas 
Females ~greg. Aust. & Overseas 
TABLE 6.1 
INDICES OF DISSIMILARITY 
SEGREGATION BY BIRTHPLACE 
(72 OCCUPATIONS) 
15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 15-64 
14.9 16.1 20.1 24.9 27.5 27.5 25.7 24.1 21.9 22.3 21.5 
12.4 12.4 14.8 18.5 ·22. 2 22.5 21.5 26.l 23.6 25.l 14.1 
15.3 16.8 20.3 24.5 30.7 32.8 29.l 30.2 28.0 28.4 19.9 
12.6 14.2 16.7 21.0 24.2 24.7 22.9 21.3 19.6 20.4 17.9 
15.3 24.8 27.4 29.8 31.9 30.6 27.9 23.6 18.1 19.1 26.9 
7. f, 11.0 13.1 18.l 19.8 20.0 20.l 22.9 18.6 21.3 14.3 
8.9 15.3 18.9 23.6 28.8 26.l 23.8 25.9 23.9 25.3 17.7 
10.0 15.0 17.5 22.8 26.7 25.9 24.2 20.5 15.0 16.9 20.8 
------------------------------------------------------------------------------------------------------
"U 
OJ 
I.Q 
<D 
I---' 
O'I 
Vl 
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6.II SEGREGATIO BY BIRTHPLACE 
A. M Overview 
Occupational segregation by birthplace 1s a characteristic of t he 
labour market for both males and females. Nearly 18 per cent of 15-64 year 
old Overseas born males and 21 per cent of 15-64 year old Overseas born 
females \\Ould need to shift for the distribution of the Australian and 
Overseas born \\Orkforces across occupations to be the same. 'Ihe 
occupations 1n v.hich Overseas born males are heavily over-represented 
include the trades occupations such as spinners and vJeavers, tailors, 
carpenters, bricklayers and plasterers, tool makers and machinists, paper 
and rubber \\Orkers and labourers, and the service industries such as cooks, 
caretakers and cleaners. 'Ihey are unde~-represented in occupations such as 
law, teachers, administration, the agricultural occupations, clerical, 
electrical trades, and the fire brigade and police. Female migrants are 
over-represented in the following occupations (among others): spinners and 
weavers, tai1ors, leather cutters, tool makers and machinists, metal 
v-.Drkers, packers and wrappers, launderers, caretakers and cleaners. 'Ihe 
main occupations ¼here they tend to be under-represented include nurses, 
teachers, clerical, farmers, farm v-.Drkers, stenographers and typists, 
telephone operators. Migrants tend to be over-represented in occupations 
where the \\Orkforce is characterised by a low average school leaving age. 
B. Malysis by lge Group 
Table D.l(A) presents indices of dissimilarity betvJeen birthpl ace 
groups for each 5-year age group. 
SUB-TABLE 6. 1 (A) 
INDICES OF DISSIMIIARITY BE'IWEEN BIRIBPI.ACE GROUPS 
BY 5-YEAR AGE GROUP 
Age 
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15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 
---------------------------------------------------------------------
MALES 
FEMALES 
12.6 
10.0 
14.2 
15.0 
16.7 
17.5 
21.0 
22.8 
24.2 
26.7 
24.7 
25.9 
22.9 
24.2 
21.3 
20.5 
19.6 
15.0 
20.4 
16.9 
----------------------------------------------------------------------
For migrants 1n a given age group to obtain an occupational 
distribution identical to that of comparable Australian born persons, 
bet~en 10.0 and 26.7 per cent of their Y-X}rkforce ¼Ould have to shift 
between occupations. 
'!he degree of occupational segregation by birthplace tends to increase 
with age until 35-44 years, then to decrease (except for 60-64 year olds). 
The reasons for this age-pattern of occupational segregatio,1 are not 
obvious. '!his interesting result will not be analysed further, but perhaps 
should be examined in future research. 4 
4. '!he occupational distribution of older age groups differs from that of 
15-19 year olds. Generally speaking, greater pro{X)rtions of older 
males ¼Ork 1n the professional and technical, and administration 
occupations, and lower pro{X)rtions in the clerical and trades 
occupations. In the case of females, higher pro{X)rtions ¼Ork in the 
professional and technical, and administration occupations, with lower 
pro{X)rtions ¼Orking in sales and clerical occupations. 'Ihis may 
suggest that, as they increase in age, the 1976 teenage group will be 
reasonably mobile across occupations. Will this (implicit) 
occupational mobility across age groups lead to a lower degree of 
segregation by birthplace? 
'Ihe answer given in Table 6.1 is NO! 
For if we can extra{X)late the future experience of 15-19 year olds 
by reading across the rows of Table 6.1, it ¼Ould appear that 
occupational mobility across age groups (within each 
birthplace/education category) will not lead to a reduction in the 
degree of occupational segregation by birthplace. Occupational 
segregation by birthplace will be a feature of the expected labour 
market experience of the 1976 group of 15-19 year olds. 
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C. Analysis by F,ducation Level 
These general findings relating to occupational segregation by 
birthplace are unaltered ¼hen education level 1s held constant. The 
overseas born tend to be over-represented in trade and service occupations 
at each of the three school leaving age levels considered. A 
disproµ:>rtionate number of migrants of all school leaving ages are to be 
found in low skill occupations. 
The per cent of the overseas born required to shift beti:.veen 
occupations does vary slightly across education levels, hoi:.vever. For 15-64 
year olds, the indices of dissimilarity for 3 education categories are 
presented 1n sub-Table 6.1(8). For all other age groups, similar sets of 
indices are to be found in Table 6.1. 
SUB TABLE 6.1 (B) 
INDICES OF DISSIMILARITY BE'IWEEN BIRTHPLACE GROUPS 
15-64 YEAR OLDS 
School Leaving Pge 
< 16 years 
16 years 
> 16 years 
Males 
21.5 
14.1 
19.9 
Females 
26.9 
14.3 
17.7 
There is a V-shaped relationship between the degree of segregation and 
schooling level. The degree of occupational segregation 1s smallest at the 
school leaving age of 16 years. This relationship is a feature of -the data 
over the age groups 15-49 (see Table 6.1), as well as for the aggregate 
15-64 year olds and is in no way peculiar to the choice of educational 
groupings . Indeed, tabulation of the indices by individual school leaving 
ages (Table n.2) serves to highlight the extent of the v. 
TABLE n. 2 
INDICES OF DISSIMILARITY BE'IWEEN BIRTHPLACE GROUPS 
BY SCHOOL LEAVING AGE, 15-~4 YEAR OLDS 
MALES 
FEMALES 
12 
37.9 
45.9 
13 
30.9 
40.7 
72 OCCUPATIONS 
School Leaving Pge 
14 15 16 17 
21.3 
20.2 
17.1 
18.9 
14.1 
14.3 
19.2 
16.3 
18 
22.6 
20.1 
19 
23.0 
29.3 
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Migrants aged 12, 13, 14 and 15 years gain an · occupational 
distribution more like that of the Australian born from one extra year of 
schooling, but for 16, 17 and 18 year olds, additional years of schooling 
result in a greater divergence. 
~.III IMPLICATIONS OF OCCUPATIONAL SEGREGATION 
1. 'Ihe different occupational mix for migrants results in higher 
average migrant unemployment rates, ceteris paribus. 'This is demonstrated 
in the following paragraphs. 
We cannot calculate unemployment rates for occupations from the 1976 
Census. Nor are unemployment rates cross-classified by occupation, 
birthplace and age published in other sources. 'Ihe Labour Force Survey, 
however, gives aggregate unemployment rates by Major Occupational group, 
and these are presented in Table 6.3. 
TABLE 6. 3 
UNEMPLOYMENT RATES BY OCCUPATION OF IAST JOB 
A{X;UST 1976 
Unemployment Rate 
Occupation of Last Job Males Females 
Professional and Technical 1.4 
Administrative * Clerical 1.5 
Sales 3.7 
Farmers, etc. 3.0 
Transp:>rt and Communication 3.7 
Tradesnen 4.9 
Services, Sports and 
Recreation 4.0 
All Occupations 3.5 
Source: The Labour Force, Australia, 1978 
Table 40 (catalogue No. 6204.0) 
3.4 
* 
3.4 
7.6 
* 
* 
10.1 
5.7 
5.3 
* Standard error too high for most reasonable uses. 
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Of the different Occupational groups, trades and services have the 
highest unemployment rates. 'These are the occupations in ¼hich migrants 
tend to be over-represented. Table 6.4 presents the distribution of the 
Australian and Overseas born \\Orkforces across the major group occupations 
represented in Table 6.3. 
TABLE 6. 4 
PERCENTAGE DISTRIBLITION OF AUSTRALIAN AND OVERSEAS BORN WORKFORCES 
ACROSS OCCUPATIONS, 15-64 YEAR OLDS 
Males Females 
(1) (2) (3) ( 4) 
Aust O/S Aust O/S 
Born Born (1)-(2) Born Born (3)-(4) 
Professional and Technical 10.81 10.30 0.51 17.27 13.54 3.73 
Administration 9.55 8.27 1.28 2.90 2.72 0.18 
Clerical 9.96 6.25 3.71 36.23 27.23 9.00 
Sales 6.48 5.71 0.77 12.48 10.59 1.89 
Farmers, etc. 10.05 3.32 6.73 7.40 3.08 4.32 
Transp:>rt and Communication 8.02 5.93 2.09 2.34 1.49 0.85 
Tradesnen 40.60 54.63 -14.03 7.51 24.12 -16.63 
Services, Sports and 
Recreation 4.53 5.60 - 1.07 13.88 17.21 - 3.33 
All Occupations 100.00 100.00 0.00 100.00 100.00 0.00 
-----------------------------------------------------------------------
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Tables 6.3 and 6.4 may be used to calculate hypothetical unemployment 
rates which standardise for Australian born - Overseas born unemployment 
rate differences within occupations. To construct these unemployment rates 
we assume that the Australian and Overseas born experience the same 
unemployment rates within each occupation, 5 these being given by the 
Table 6.3 rates. For males the constructed unemployment rates equal 3.64 
per cent for the Australian born and 3.96 per cent for the Overseas born. 
For females, they equal 4.99 per cent for the Australian born and 5.99 
per cent for the Overseas born. 'These unemployment rate differentials 
indicate that the disparity between the occupational distributions of the 
Australian and Overseas born results in migrants having higher unemployment 
rates, ceteris paribus. We do note, however, that the differences between 
these constructed unemployment rates for the Australian and Overseas born 
exceed the differences found in Table 5.1 of Chapter 5 (= 0.14 percentage 
points for males and 0.69 percentage points for females). 'This implies 
that migrants must experience lower unemployment rates than the Australian 
born 1n some occupations. Unpublished Labour Force Survey estimates for 
August 1978 reveal that at least 1n the Trades occupation migrants 
experience lower unemployment rates than the Australian born: 6.2 per cent 
unemployment compared with 6.5 per cent for males, and 6.3 per cent 
compared with 8.2 per cent for females. 
2. 'Ihe differences between the distribution of the Australian and 
Overseas born w:>rkforces across occupations cannot account for the 
differences in their unemployment rate - school leaving age relationships. 
Although we cannot obtain unemployment rates cross-classified by 
education level, birthplace and occupation, occupational segregation does 
not appear to be a feasible explanation of the differences 1n the 
5. In the construction of these unemployment rates, cells with an asterisk 
1n Table 6 . 3 have been assigned the aggregate unemployment rate. 
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unemployment rate - school leaving age relationships for the following 
reasons. 
(a) To produce the predicted unemployment rate differences between the 
Australian and Overseas born at each of the school leaving ages, the actual 
unemployment rate differences between occupations ¼Duld have to be quite 
large. 'Ihis can be established by a simple hypothetical illustration. 
Consider teenage males. Table 6.5 reproduces Table 5.3 of Chapter 5. It 
contains the predicted differences between the unemployment rates of the 
Australian and Overseas born by school leaving age. 'Ihus, the predicted 
unemployment rate of the Overseas born with a school leaving age of 12 
years is 16.02 percentage points less than that of the Australian born of 
the same school leaving age. 'Ihat is, if the unemployment rate of the 
Australian born is 26.02 per cent, the ·predicted unemployment rate of the 
Overseas born ¼Duld be 16.02 percent2ge i:oints lower, 10.00 per cent. 
TABLE f. 5 
PREDICTED UNEMPLOYMENT RATES OF MIGRANTS LESS THAT OF 
AUSTRALIAN BORN BY SCHOOL LEAVING AGE, 
15-19 YEAR OLDS, METROPOLITAN AREAS. 
12 13 
School Leaving Pqe # 
14 15 16 17 18 19 
1. MALES. 
-16.02* -19.20* -8.49* -0.36* 2.18* 2.63* 3.29 1.14 
2. FEMALES. 
# 
* 
-10.26* -21.43* -4.67* 0.98* 2.14* 3.40* 5.24* 1.47 
Control Group. 
Associated with a 't' value greater than 1.96 in the 
estimated equation (see Appendix 5.8). 
Table ~.6 lists the per cent of the Overseas born teenage ¼Drkforce 
who ¼Duld have to change occupations for the Australian and Overseas born 
¼Drkforces to be congruent. 'Ihus, betv.ieen 7.6 and h5.8 per cent of the 
Overseas born teenage ¼Drkforce ¼Duld have to shift between occupations for 
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the distribution of the Australian and Overseas born ¼Qrkforces across 
occupations to be congruent. 
TABLE 6. 6 
INDICES OF DISSIMIIARITY BE'IWEEN BIRTHPIACE GROUPS 
BY SCHOOL LEAVING AGE, 15-19 YEAR OLDS 
MALES 
FEMALES 
12 
39.7 
65.8 
13 
39.7 
51.8 
72 OCCUPATIONS 
School Leaving Age 
14 15 16 17 
17.3 
20.9 
14.3 
J.2.1 
12.4 
7.6 
17.1 
9.6 
18 
14.3 
10.7 
19 
36.2 
28.0 
If we collapse the 72 occupations into t¼Q groups; those 1n \\hich 
migrants are over-represented and those 1n which they are 
under-represented, there is eno~h information available to calculate the 
average unemployment rate difference that must exist bet\veen these t¼Q sets 
of occupations at each school leaving age to account for the predicted 
unemployment rate differences listed in Table 6.5. These differences are 
presented in Table 6.7. 
TABLE 6. 7 
UNEMPLOYMENT RATE DIFFERENCES BE'IWEEN OCCUPATIONS REQUIRED TO GENERATE 
PREDICTED DIFFERENCES CONT~INED IN TABLE 6.5, GIVEN DISPARITY 
BE'IWEEN THE OCCUPATIONAL DISTRIBUTIONS LISTED IN TABLE 6.6. 
MALES 
FEMALES 
12 
40.35 
15.59 
13 
48.36 
41.37 
School Leaving Age 
14 15 16 
43.99 
22.34 
2.52 
8.10 
15.38 
28.16 
17 
17.58 
35.42 
18 
23.00 
48.97 
19 
3.15 
5.25 
Thus, to reproduce the predicted unemployment rate difference bet\veen 
the Australian and Overseas born at the school leaving age of 12 years 
¼Quld require that the unemployment rate difference bet\veen the t¼Q 
occupation sets was of the order of 40 percentage points. For example, if 
the unemployment rate of the occupations 1n \\hich migrants are 
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under-represented was 50 per cent, that in which they are over-represented 
YX:>uld have to be 10 per cent. For many school leaving ages the 
unemployment rate differences appear to be of this order of magnitude - see 
males at the school leaving ages 12, 13, 14, 18, and females at the school 
leaving ages of 13, 14, 16, 17, 18. 'Therefore, the majority of the 
unemployment rate differences in Table 6.7 are very large. It YX:>uld be 
surprising if the unemployment rate differences between occupations -were of 
this magnitude. 
- Altho~h this is a simple example, the need for which arose because -we 
do not have information on the actual unemployment rates of teenagers by 
occupations, it does appear that occupational mix effects should be 
discounted as a maJor explanation of the different unemployment 
rate - school leaving age relationships bet-ween the Australian and Overseas 
born. 
(b) The 
Australian 
sign of the 
and Overseas 
unemployment rate difference between the 
born switches with increases in education level. 
At the early school leaving ages migrants tend to have an unemployment rate 
advantage. Better educated migrants, ho-wever, experience higher 
unemployment rates that the comparable Australian born (see Table 6.5). As 
discussed in Section 6.II, the occupational mix differences bet-ween the 
Australian and Overseas born tends to be the same at all school leaving 
ages. 
school 
Overseas born early 
leavers tend to be 
school leavers as -well as Overseas born late 
over-represented in trades and services 
occupations and under-represented in the other occupations. 
'The unemployment rate difference bet-ween the Australian and Overseas 
born switches but the occupational distribution does not. Consequently the 
different occupational distributions cannot be advanced as an explanation 
of the differing unemployment rate - school leaving age relationships. For 
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to do so ¼DUld require an over-representation of the Overseas born in the 
trades and services occupations in the school leaving age category of 16 
years or greater to explain an unemployment rate differential against the 
Overseas born, and, in addition, an over-representation of the Overseas 
born in the same occupations in the school leaving age category of less 
than 16 years to explain an unemployment rate differential in favour of the 
Overseas born. These requirements appear to be incompatible, giving us 
further reason to believe that the different occupational distributions of 
the Australian and OJerseas born canrot account for the 
unemployment rate - school leaving age relationships. 
differing 
3. Occupational segregation may account for the earnings differences 
bet~en the Australian and OJerseas born. 
Table 6.8 lists average hourly earnings for each of the maJor 
occupations. 
TABLE 6. 8 
AVERAGE HOURLY EARNINGS BY OCCUPATION 
Average Hourly Earnings 
Occupation Males Females 
Professional and Technical 5.99 4.27 
Administration 4.95 3.63 
Clerical 4.39 3.18 
Sales 6 3.49 2.49 Farmers 2.26 1 .. 61 
Miners 4.47 2.53 
Transport and Communication 3.57 3.07 
Tradesnen 3.44 2.55 
Services, Sports and 
Recreation 3. 61 2.76 
All Occupations 3.86 3.04 
------------------------------------------------------
Average hourly earnings vary considerably bet,;,..,een occupations. 'Ihe 
occupations in which migrants tend to be disproi=ortionately represented, 
trades and services, have hourly earnings lo1wer than average. 
~- Analyses of 1976 Census income data have found that many farmers 
rei=orted nil or very low incomes [see Jones (198lb)]. 
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Thus, migrants are over-represented in low paying occupations and this 
over-representation occurs at each of the three education categories 
examined. Migrants at each education level Y-X)Uld thus, on average, earn 
less than comparable Australian born persons and the occupational mix could 
perhaps explain the earnings disadvantage associated with being of foreign 
origin. 
4. C£cupational mix differences appear to contribute to the lo~r 
average rate of return to education received by Overseas born females, but 
not - to the lo~r average rate of return received by Overseas born males. 
Migrants earn a lo~r average rate of return from education than the 
Australian born. Ho~ver, this rate of return depends not on the level of 
migrant earnings compared with that of the Australian born, but on the 
earnings received by better educated rt1igrants relative to the earnings of 
less ~11 educated migrants. And as migrants at each of the three 
education categories are over-represented in low paying occupations it is 
not obvious that occupational mix differences can explain their lo~r 
returns from education. OJr investigation of this issue could be furthered 
thro~h controlling for occupational structure by estimating separate 
earnings functions within each occupation. 'Ihis exercise [see Chapnan and 
Miller (1982)] reveals that Overseas born males receive a rate of return to 
education significantly lo~r than the Australian born in each occupation 
(see Table 6.9). 'Ihe returns to education for Overseas born females are 
significantly less than 
administration occupations. 
for Australian born females only in the 
In other Y-X)rds, occupational mix effects 
contribute to the lo~r average rate of return to education received by 
Overseas born females, but not to the lo~r return received by Overseas 
born males. 
TABLE n. 9 
ESTIMATED RATE OF RETURN DIFFERENCE BE"IWEEN 
OVERSEAS AND AUSTRALIAN BORN BY OCCUPATION 
Occupation Males Females 
----------------------------------------------------
Professional and Technical -0.0125 NSD 
Administration -0.0140 -0.0279 
Clerical -0.0134 NSD 
Sales 
-0.0315 NSD 
Farmers 
-0.0176 NSD 
Miners 
-0.0345 NSD 
Transp:)rt and Communication -0.0421 NSD 
Tradesmen -0.0281 NSD 
Services, Sport and 
Recreation 
-0.0166 NSD 
NSD = No Statistical Difference 
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5. Fducation is a path to upward social mobility. It is not, hov,;ever, 
a path towards equal upward social mobility for the Australian and overseas 
born. 
To address this issue v,;e make use of the Australian National 
University (A.N.U.) status attainment score [see Broom et.al. (1977)]. 
This is a prestige rating of occupations which goes beyond the economically 
valued aspects of an occupation and attempts to measure the "general 
goodness" or perceived social standing of occupations. 'Ihe score has a 
mean value of 500 and a standard deviation of 100. 'Ihe range of scores is 
from 331 to 915. O:cupations with the higher status scores have only a 
minor representation of \\Dmen. O:cupations with high social standing 
include independent medical practitioners (score - 913), dentists (866), 
civil engineers (835) , judges, lawyers, legal officers (831) and 
independent accountants, auditors (821). O:cupations having relatively low 
occupational status scores include labourers in food, beverages and tobacco 
(331), clothing and related factory \\Drkers (353), textile factory w::>rkers 
(389) and storement and packers (408). 
represented in these occupations. 
Women and men are equally 
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Better educated individuals enter occupations which have a higher 
social standing. Table 6.10 presents, for Australian and Overseas born 
males and females, the average status attainment scores at each of eight 
school leaving ages. It also lists the difference between the average 
status attainment scores for the Australian and Overseas born at each 
education level. 
TABLE 6.10 
AVERAGE STATUS AITAINMENT SCORE BY SCHOOL LEAVING AGE, 
BIRTHPLACE AND SEX 
-
School Leaving lge 
12 13 14 15 16 17 18 19 
---------------------------------------------------------------------------1. MALES. 
Australian Born 479.7 485.7 483.6 489.9 515.4 571.0 580.9 598.0 
Overseas Born 438.4 451.5 467.6 474.8 503.3 541.1 552.9 553.8 
Aust. Born - O/S Born 41.3 34.2 16.0 15.1 12.1 29.9 28.0 44.2 
2. FEMALES. 
Australian Born 482.0 484.2 481.5 490.7 516.8 565.2 577.2 605.7 
Overseas Born 430.0 438.8 458.0 470.0 498.7 535.3 542.4 547.6 
Aust. Born - O/S Born 52.0 45.4 23.5 20.7 18.1 29.9 34.8 58.1 
---------------------------------------------------------------------------
Thus, the average status attainment score for Australian born males 
rises from 479.7 at the school leaving age of 12 years to 598.0 at the 
school leaving age of 19 years. For Overseas born males the status 
attainment score rises from 438.4 to 553.8. As education level increases, 
greater prop:>rtions of the Australian born and migrants enter occupations 
which have a higher ranking on the A.N.U. prestige scale. However, at 
each education level the average status attainment score for migrants is 
less than that for the Australian born. Furthermore, up to the school 
leaving age of 16 years, additional years of education are associated with 
a narrowing of the gap between the average status attainment scores of the 
Australian and Overseas born. But additional years of education beyond the 
school leaving age of 16 years are associated with a widening. 
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The relationship between education and status attainment for females 
largely conforms with that described for males. 'Ihe average status 
attainment scores increase with education level from 482 (school leaving 
age of 12 years) to 605.7 (school leaving age of 19 years) for the 
Australian born, and from 430 to 547.6 for the Overseas born. Up to the 
school leaving age of 16 years, migrant females are, through additional 
years of education, able to narrow the gap between their average status 
attainment score and that for the comparable Australian born. Additional 
years of education beyond the school leaving age of 16 years are associated 
with a widening of the gap between the average status attainment scores for 
the Australian and Overseas born. E,quivalently, the returns to education 
in the form of upward social mobility appear to differ between the 
Australian and Overseas born: the Overseas born gaining relatively between 
the school leaving ages of less than 16 years and 16 years, and the 
Australian born gaining between the school leaving age levels of 16 years 
and greater than 16 years. 
~.IV FURTHER CONSIDERATIONS 
There are three dimensions of labour market segregation which, though 
important, shall not be analysed in detail. 'These are segregation by 
education level, industrial segregation, and W)rkforce segregation on the 
basis of sex. 'Ihe relevant tables are included in Appendix 5.A. We offer 
the following brief comments. 
Additional years of schooling alters occupational distributions. 
Greater proportions of better educated males enter professional and 
technical, clerical and administration occupations, with lower proportions 
entering the agricultural, trades and transport occupations. In the case 
of females, greater proportions of the better educated enter professional 
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and technical occupations, and lower prop:>rtions enter the agricultural, 
sales, trades and services occupations. 
SUB TABLE 6.1 (C) 
OCCUPATIONAL SEGREGATION BY EDUCATION LEVEL 
15-64 YEAR OLDS 
1. MALES 
Australian born 
overseas Born 
Aggregate 
2. FEMALES 
Australian Born 
Overseas Born 
Aggregate 
Comparison Groups 
< 16 & 16 1~ & > 15 < 1~ & > 16 
20.4 
22.5 
20.9 
23.2 
32.8 
25.7 
29.9 
20.9 
25.7 
27.6 
19.4 
24.9 
43.4 
38.7 
41.3 
39.3 
44.2 
39.2 
From sub-Table 6.l(CJ we see that slightly in excess of 20 per cent of 
male early school leavers from each birthplace group ¼Duld have to change 
occupations if they were to have an occupational distribution identical to 
those who left school at 16 years of age. In the case of females, 23 
per cent of the Australian born and 33 per cent of the CNerseas born early 
school leavers ¼Duld need to shift between occupations for the distribution 
of their ¼Drkforce across occupations to be congruent with the distribution 
of those who left school at 16 years of age. 
'Ihe gap between the occupational distributions of the lower and higher 
school leaving age categories, (i.e.< 16 years and> 16 years) is even 
greater. For males, 41.3 per cent of early school leavers ¼Duld have to 
change occupations to gain the same occupational distribution as later 
school leavers. For females, 39.2 per cent of the ¼Drkforce ¼Duld need to 
shift. 
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Segregation by education level appears to be of greater importance 
than segregation by birthplace. As shown in Table 6.1, 17.9 per cent and 
20.8 per cent of Overseas born males and females respectively would need to 
shift to make the occupational distributions of the Overseas born equal to 
that of the Australian born. For different educational levels the 
precentages needing to shift were a minimLnn of 20.9 per cent for males and 
23.2 per cent for females. These are comparisons of segregation between 
low and average educational levels (i.e.< 16 years school leaving age and 
16 years respectively). For other education levels the degree of 
segregation is much greater. These comparisons are for all males and 
females; movements in education segregation indices for different age 
groups are given in Appendix 6.A. Segregation by education level tends to 
increase with age until 35-44 years, with some decline in later years. 
The occupational structure for different education levels is st~ongly 
segmented. E.ducation level, to a large extent, determines who gets access 
to particular jobs. The large dispersion in the rate of return to 
post-school investment implied by our Chapter 4 estimates for the 
Psacharopoulos and Layard model presumably owes in large part to this 
segmentation. Labour market segmentation by education level also suggests 
that part of the higher earnings of the better educated derives from entry 
into higher paying occupations. 
The conclusions which may be drawn from analysis of industrial 
segregation parrallel those for occupational segregation. Direct 
comparisons between the degree of occupational segregation and industrial 
segregation are not attempted. This is because the index of dissimilarity 
is sensitive to the nLnnber of categories (see FN 1), and the nLnnber of 
industry categories (58 industry divisions) is less than the nLnnber of 
occupation categories (72 occupations). 
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The degree of segregation by sex is far greater than either the degree 
of segregation by birthplace or by education level. Almost 60 per cent of 
15-64 year old females of either birthplace group w::>uld have to shift 
between occupations to gain a w::>rkforce distribution the same as males. 
And for the distribution of the male and female w::>rkforces across 
industries to be congruent, 37 per cent of the vK>rkforce w::>uld need to 
shift. 'These figures are somewhat smaller for the better educated, and 
somewhat higher in the younger age groups. 
6.V CONCLUSION 
Occupational segregation by birthplace is a feature of the Australian 
labour market. 'Ihe Overseas born are generally over-represented 1n 
low-skill occupations. 'Ihis disparity between the occupational 
distributions of the Australian and Overseas born results in higher average 
migrant unemployment rates, ceteris paribus, but the differences are snall, 
especially for males. For Overseas born males the standardised 
unemployment rates we constructed equalled 3.96 per cent, 0.32 percentage 
points higher than for the Australian born. For females, the difference 
between the occupation standardised unemployment rates was greater, 1 
percentage point (unemployment rate of 5.99 for the Overseas born against 
4.99 for the Australian born). Occupational mix differences bet1ween the 
Australian and Overseas born could not, ho1wever, account for the 
differences between the unemployment rate - school leaving age 
relationships of the Australian and Overseas born documented in Chapter 5. 
The different occupational mix of the Overseas born appears to contribute 
to their overall earnings disadvantage, but not to the lo1wer return to 
education received by Overseas born males. 'They do, however, contribute to 
the lower return received by Overseas born females. 
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Additional years of education are associated with a more prestigious 
occupational distribution. This, presumably, is an additional payoff to 
education. Evidence was also presented of a V-shaped relationship between 
the degree of occupational segregation by birthplace across education 
levels. The degree of occupational segregation by birthplace is relatively 
loiwer at the school leaving age of 16 years. From this it was concluded 
that ¼hilst education is a path to upward social mobility, it is not 
necessarily a path to equal upward social mobility. A similar conclusion 
was dra-wn from an examination of the average status attainment scores at 
different education levels for the Australian and Overseas born. The 
occupational prestige gains from additional years of education beyond the 
school leaving age of 16 years are less for the Overseas born. 
CHAPTER 7 
LABOUR FORCE PARTICIPATION BY TEENAGERS STILL AITENDING SCHOOL 
To calculate the rate of return to schooling, it is desirable to have 
data on the income students derive from labour market activity. Such 
income, by off-setting the value of foregone earnings, will raise the rate 
of return to education. In Chapter 3 we calculated the rate of return 
assuming school students participate part-time full-year in the labour 
force. The rate of return was increased by 2 to 3 percentage points. 
Student earnings are thus quite important for the rate of return 
calculation, and hence for the school leaving decision. 
Student participation in the labour force increased during the 1970's 
(see Appendix l.A). If this trend continues into the 1980's it could, 
through raising the rate of return to education, have important 
implications for the schools sector. It seems important, therefore, to 
learn something of the characteristics of the school children who 
participate in the labour market. Such analysis would provide answers to 
basic questions such as: Do the teenagers who are both enrolled at school 
and participating in the labour force disproportionately come from poor 
families, being 'forced' to work to supplement family income? Do all ages 
participate to the same degree? What are the implications for future 
labour market performance (in terms of the acquisition of valuable w:Jrk 
experience)? 
Our analysis of the overlap (between school and w:Jrk) population is 
structured as follows . In Section 7.I we discuss briefly several 
cross-tabulations of characteristics of the overlap population. This 
provides , in a general way, evidence of the extent overlap jobs are taken 
up by various groups. In Section 7.II our investigation is developed 
further through a multi-variate analysis of the characteristics of the 
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overlap pop.1lation. The results from this analysis are related to the 
predictions of the optimal human capital accumulation models reviewed in 
Chapter 2. Section 7.III lists our conclusions. 
7.I A STATISTICAL PORTRAIT 
At the time of the 1976 Census, 7.17 per cent of the teenage males and 
7.97 per cent of the teenage females who were attending school also 
participated 1n the YX)rkforce. 1 A total of 34 222 persons are involved. 
Australian born teenagers attending school have a slightly higher 
participation rate than the Overseas born: 7.24 per cent compared with 
6.81 per cent for males and 8.10 per cent compared with 7.18 per cent for 
females. In our examination of these teenagers, six sets of 
characteristics are examined. 
1. The ages of the enrolled teenagers who are participating 1n the 
workforce. 
2. The type of school they attend: Government school, Catholic school, or 
other types of schools (eg: Methodist, Church of England). 
3. The family income class of the teenagers. 
4. The family type - that is, how many children less than 16 years of age 
presently live in the teenagers' families. 
1. The ABS Publication Employment Status of Teenagers (Catalogue 
No. 6234 . 0, August 1978) gave a labour force participation rate for 
persons 15-19 attending school of 20.2 per cent (18.3 per cent for 
males and 22 .1 per cent for females) . Since then this survey 
participation rate has consistently been of a similar magnitude. 
Presumably the huge difference between the Census and Survey 
participation rates largely reflects differences stemming from self 
enl.JTleration as opposed to responding to questions asked by a trained 
Survey team. 
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5. The income earned and hours ¼Drked by the teenagers. 
6. The industry and occupation mix of the overlap population. 
The data for this analysis are derived from 1976 Census Matrix Tapes 
32 and 36. Matrix tape 32 refers to the whole of Australia (there being no 
geographic breakdoM1). But the data on Matrix Tape 36 - which we examine 
first - are for the 2 States of New South Wales and Victoria only. Similar 
data for the other States are not scheduled for publication. 
New South Wales and Victoria account for around tv-X:> thirds of the 
teenagers enrolled at Australian schools. The labour force behaviour of 
teenage school children in New South Wales and Victoria appears to be 
reasonably representative of Australia as a whole. 
TABLE 7 .1 
LABOUR FORCE PARTICIPATION RATES OF TEENAGERS ENROLLED AT SCHOOL 
Males Females 
Aust O/Seas Total Aust O/Seas Total 
Born Born Born Born 
New South Wales 
and Victoria 7.29 6.75 7.21 8.37 6.86 8.18 
Rest of Australia 7.13 6.93 7.10 7.56 7.74 7.58 
Total 7. 24 6.81 7.17 8.10 7.18 7.97 
7.21 per cent of the teenage males attending school in New South Wales 
and Victoria at June 1976 were also participating in the labour force. 
8.18 per cent of the teenage female school population in these States 
participated in the labour force. These proportions are similar to those 
for the rest of Australia listed in Table 7.1. 
Overseas born teenagers in the schools sector in New South Wales and 
2. Each Table caption contains information on the relevant geographic level. 
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Victoria tend to participate in the labour force to a lesser degree than 
the Australian oorn. The participation rate of the Overseas born is 6.75 
per cent for males and 5 .86 per cent for females, compared with 7.29 
per cent and 8.37 per cent respectively for Australian oorn males and 
females. 
Of the 22 995 school children who are 1n the labour force, 89 .25 
per cent are 17 years of age or younger. However this reflects the age 
distribution of the school population rather than the pattern of age 
spe8ific labour force participation rates. In fact, as shown in Table 7.2, 
the participation rates of both males and females tend to increase with 
3 
age. 
TABLE 7.2 
LABOUR FORCE PARTICIPATION RATES OF TEENAGERS ATIENDING SCHOOL 
BY AGE, BIRTHPLACE AND SEX 
(N. S. W. and VICTORIA) 
Males Females Persons 
Aust O/Seas Total Aust O/Seas Total Aust O/Seas Total 
Age Born Born Born Born Born Born 
---------------------------------------------------------------------
15 4.51 4.13 4.46 5.36 4.77 5.29 4.92 4.43 4.86 
le:; 7. 58 6.20 7.38 9.83 6.90 9.44 8.67 6.53 8.38 
17 10.72 9.05 10.46 12.22 9.48 11.86 11.45 9. 24 11.13 
18 15.80 12.41 15.02 14.82 11.06 13.92 15.40 11.85 14. 57 
19 29.09 19.53 26.21 18.61 12.18 16.59 25.48 16.89 22.86 
15-19 7.29 6.76 7.21 8.38 n.86 8.18 7.81 6.80 7. 68 
A male student attending a Government school is more likely to be 1n 
the labour force than other students: the participation rate of males 
attending Government schools is 7.90 per cent and the participation rate of 
males attending Catholic schools 6.62 per cent (Table 7.3). Ho-wever the 
participation rates of females attending Government schools is similar to 
that of females attending Catholic schools. 8.65 per cent of females 
attending Government schools also participated 1n the labour force, 
3. A similar finding can be reached from tabulations presented 1n 'Ihe 
Labour Force (catologue No. 6203.0) 
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compared with 8.87 per cent of females attending Catholic schools. 
TABLE 7.3 
LABOUR FORCE PARTICIPATION RATES OF TEENAGERS ATTENDING SCHOOL 
BY TYPE OF SCHOOL, BIRTHPLACE AND SEX 
(N.S.W. and VICTORIA) 
School Type 
Govt. Cath. Other n/s 
Males: 
1. Australian Born. 8.02 
2. overseas Born. 7.26 
3. Total 7.90 
Females: 
1. Australian Born. 8.86 
2. overseas Born. 7.38 
3. Total 8.65 
Persons: 
1. Australian Born. 8.42 
2. overseas Born. 7.32 
3. Total 8.25 
Cath = Catholic 
n/s = not stated 
6.81 4.49 6.27 
4.78 4.49 6.67 
6.62 4.49 6.33 
9.21 5.89 6.92 
5.74 5.50 6.14 
8.87 5.85 6.82 
8.03 5.18 6.58 
5.28 4.96 6.43 
7.76 5.15 6.56 
The labour force participation rate of students attending the 'other' 
category of schools is consjstently lower (by several percentage !X)ints) 
than the rate for either Government or Catholic school attenders. 'This 
finding may, to some extent, reflect the prevalence of boarding schools 
among the 'other' schools. Further consideration is given to this finding 
in Section 7.II. 
Turning to examine the family income of the school children who 
participate in the labour force we find (Table 7.4) the somewhat surprising 
result that labour force participation is higher at each end of the income 
scale. Thus, enrolled teenagers from families with a family income of 
between 15 and 18 thousand dollars have a participation rate 38.13 per cent 
higher than enrolled teenagers from families with a family income of 
between 6 and 9 thousand dollars. Teenagers from families having a family 
income of less than $6 000 have a participation rate 10.09 per cent greater 
than teenagers in the $6-9 000 family income range. 
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TABLE 7. 4 
LABOUR FORCE PARTICIPATION RATES OF TEENAGERS ATIENDING SCHOOL 
BY FAMILY INCCME, BIRTHPLACE AND SEX 
(N.S.W. and VICTORIA) 
Income Class 
($ , 000) 
< 6 6-9 9-12 12-15 15-18 18 + 
Males: 
1. Australian Born. 7.57 6.48 6.87 7.81 8.29 8.85 
2. Overseas Born. 8.24 7.41 5.55 6.65 6.79 7.92 
3. Total 7.65 6.60 6.68 7.~0 8.05 8.72 
Females: 
1. Australian Born. 7.34 7.03 7.98 9.32 11.01 11.57 
2. Overseas Born. 5.83 5.96 6.53 6.27 8.69 9.88 
3. Total 7.19 6.91 7.79 8.82 10.68 11.35 
Persons: 
1. Australian Born. 7.46 6.74 7.41 8.54 9.61 10.16 
2. Overseas Born. 7.11 6.75 5.99 6.48 7.66 8.84 
3. Total 7.42 6.74 7.21 8.18 9.31 9.99 
A finding with connotations similar to those associated with the 
analysis of participation rates by family income arises from an 1?xamination 
of participation rates by family size. Table 6.5 presents participation 
rates cross-classified by this characterisic. 
TABLE 7. 5 
LABOUR FORCE PARTICIPATI~N RATES OF TEENAGERS ATIENDING SCHOOL 
BY FAMILY SIZE, BIRTHPLACE AND SEX 
(N.S.W. and VICTORIA) 
NL.Dnber of Children Less 'Ihan 16 Years of Age 
0 1 2 3 4+ 
Males: 
1. Australian Born. 8.90 
2. Overseas Born. 8.87 
3. Total 8.90 
Females: 
1. Australian Born. 10.54 
2. Overseas Born. 9.10 
3. Total 10.35 
Persons: 
1. Australian Born. 
2. Overseas Born. 
3. Total 
9.69 
8.97 
9.58 
7.10 
6.76 
7.05 
8.11 
7.00 
7.97 
7.59 
6 .87 
7.49 
6.81 
6.80 
6.81 
8.08 
5.90 
7.78 
7.42 
6.39 
7.28 
7.04 
5.03 
6.77 
7.85 
5.61 
7.55 
7.43 
5.31 
7.14 
7.32 
5.58 
7.10 
8.00 
7.50 
7.94 
7.65 
6.48 
7.51 
# Family size is defined as to the number of children 
less than 16 years of age 1n the individual's family. 
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Teenagers from families where there are either no children less than 
16 years of age, of four or more such children have the higher 
participation rates. In other v.Drds, teenagers from families 1n which 
there appears to be either relatively low or relatively high expenditure 
demands placed upon family income (through the absence of, or presence of 
many, young children respectively) tend to have relatively high 
participation rates. 4 This conclusion holds for each sex and birthplace 
group, and has implications similar to those derived from the analysis of 
participation rates by family income. 
We now turn to examine the remuneration received by the overlap 
population and the nt.nnber of hours v.Drked. Table 7.6 presents the 
percentage distribution across income classes of persons 15-19 still 
attending school. 
TABLE 7. 6 
DISTRIBlITION OF TEENAGERS STILL ATIENDING SCHOOL ACROSS 
INCCTv1E CLASS BY IABOUR FORCE STATUS, BIRTHPLACE AND SEX. 
(N.?.W. and VICTORIA) 
Income Class 
($, 000) 
Nil < 1.5 1.5-2 2-3 3-4 4-5 6+ 
-------------------------------------------------------------
Males: 
1. In Workforce 21.0 59.4 6.1 4.8 4.3 2.8 1.5 
2. Not In Workforce 96.0 3.2 0.2 0.3 0.1 0.1 0.0 
3. Total 91.3 f;. 8 0.6 0.6 0.4 0.2 0.1 
Females: 
1. In Workforce 13.7 79.0 3.4 1.9 0.9 0.7 0.5 
2. Not In Workforce 96.1 3.2 0.2 0.4 0.1 0.1 0.1 
3. Total 90.0 8.7 0.5 0.5 0.2 0.1 0.1 
Persons: 
1. In Workforce 17.3 69 .5 4.7 3.3 2.6 1.7 1.0 
2. Not In Workforce 96.1 3.2 0.2 0.3 0.1 0.1 0.0 
3. Total 90.7 7.7 0.5 0.5 0.3 0.2 0.1 
The monetary gain from market v.Drk in conjunction with schooling is 
quite snall. Around 70 per cent of teenagers who engage in labour force 
activity whilst enrolled at school earn less than $1 500. And almost 20 
4. Note however that the definition of family size used ignores children 
aged greater than 15 years who might be still living at home. 
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per cent rep:>rt zero income. 'This latter finding reflects the presence of 
unemployed persons and unpaid family helpers. 
It is v1ell to remanber that the Census income question was directed at 
weekly incomes, with annual income equivalents being constructed from the 
weekly income figures. To the extent that the school p:>pulation have a · low 
labour force attachment, these annual figures will grossly overstate the 
monetary rewards from part time employment concurrent with full time 
schooling. 
Thus, assume that a teenager's parents can not find regular 
employment. Then the above discussion indicates there to be very little 
scope for a teenager to make a substantial contribution to family income 
and remain enrolled at school. Such students may thus be encouraged to 
leave school and seek full time employment. This prop:>sition is examined 
in Chapter 8. 
Table 7.7 presents the di~tribution across hours ¼Orked ~ategories of 
employed 15-19 year olds still attending school. 
TABLE 7. 7 
DISTRIBUTION OF EMPLOYED TEENAGERS STILL ATTENDING SCHOOL 
ACROSS HOURS WORKED CATEGORIES, BY BIRTHPLACE AND SEX 
(N.S.W. and VICTORIA) 
< 15 15-29 30+ 
--------------------------------------------------
Males: 
1. Australian Born. 74.6 10.7 14.7 
2. Overseas Born. 68.6 12.6 18.8 
3. Total 73.8 11.0 15.2 
Females: 
1. Australian Born. 91.7 4.9 3.4 
2. Overseas Born. 86.6 8.2 5.1 
3. Total 91.1 5.3 3.6 
Persons: 
1. Australian Born. 83.8 7.6 8.6 
2. Overseas Born. 77.3 10.5 12.2 
3. Total 83.0 7.9 9.0 
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The rather high percentage of respondents in the open terminal hours 
bracket is possibly the result of mis-reporting. For a high number of 
hours ¼Drked ¼Duld generally be incompatible with full time schooling. 5 
Summarising this section thus far, of the teenagers vmo are enrolled 
at school, t¼D groups have a slightly greater tendency to participate in 
the ¼Drkforce. These are: 
1. Those with low per capita family incomes, as indicated by the higher 
participation rate of teenagers from families with low incomes, or a 
large number of children aged 15 years or less. 
2. Those with high per capita family incomes, as indicated by the higher 
participation rate of teenagers from families vmere there are no 
children aged less than 16 years present, or vmich have a high family 
income. 
In view of the average time involvement (Table 7.7 and footnote 5), a 
useful issue to discuss is vmether part time employment whilst still 
enrolled at school fosters the developnent of skills/attitudes/knowledge 
beneficial to participant's future labour market involvement. In other 
vJOrds, can such employment be regarded as a stepping stone to a (more 
prosperous) future career? A rigorous analysis of this subject requires 
longitudinal data. 1976 Census data can, however, be brought to bear on at 
least one aspect. In Table 7.8 we present the distribution of employed 
teenage school students across occupations and in 
distribution across industries. 
Table 7.9 the 
5. According to the ABS publication Employment Status of Teenagers, the 
average hours ¼Drked by the 'overlap' population was 7.2 hours. 
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TABLE 7. 8 
DISTRIBUTION OF EMPLOYED SCHOOL ATI'ENDERS ACROSS OCCUPATIONS 
(AUSTRALIA) 
Professional & Technical 
Administration 
Clerical 
Sales 
Farmers 
Miners 
Transport 
Trades 
Services 
Armed Services 
Total 
Males 
Aust O/Seas Total 
Born Born 
% % % 
0.85 0.82 0.84 
0.10 0.25 0.17 
3.06 3.41 3.10 
46.22 42.85 45.75 
11.73 4.72 10.77 
0.01 0.12 0.03 
2.36 1.51 2.24 
24.47 27.36 24.86 
10.74 18.31 11.78 
0.42 0.63 0.45 
100.00 100.00 100.00 
Females 
Aust O/Seas Total 
Born Born 
% % % 
1.05 0.94 1.04 
0.17 0.14 0.17 
17.05 17.70 17.12 
63.47 58.26 62.86 
3.69 1.35 3.43 
0.00 0.00 0.00 
0.35 0.13 0.32 
2.26 3.15 2.37 
11.98 18.23 12.72 
0.00 0.13 0.02 
100.00 100.00 100.00 
-------------------------------------------------------------------------
TABLE 7. 9 
DISTRIBUTION OF EMPLOYED SCHOOL ATI'ENDERS ACROSS INDUSTRIES 
(AUSTRALIA) 
Mal<~S Females 
Aust O/Seas Total Aust O/Seas Total 
Born Born Born Born 
-------------------------------------------------------------------------
% % % % % % 
Agriculture 8.88 2.61 8.02 3.18 0.85 2.91 
Mining 0.15 0.52 0.22 0.04 0.00 0.03 
Manufacturing 6.72 9.56 7.12 1.96 2.59 2.04 
Electricity & Gas 0.36 0.38 0.37 0.02 0.00 0.02 
Construction 2.80 2.49 2.77 0.19 0.27 0.21 
Wholesale & Retail Trade 65.62 66.66 66.63 78.27 75.46 77.95 
Transport & Storage 0.96 0.'55 0.90 0.16 0.54 0.21 
Communication 0.55 0.52 0.54 0.11 0.14 0.11 
Finance 2.27 2. 64 2.32 1.54 1.17 1.50 
Public Administration 0.86 0.91 0.87 0.29 0.27 0.29 
Community Services 2.22 2.82 2.29 5.52 5.79 5.54 
Entertainment 7.00 10.23 7.95 8.73 12.92 9.21 
Total 100.00 100.00 100.00 100.00 100.00 100.00 
------------------------------------------------------------------------
An overwhelming majority of employed school students are employed 1n 
the Wholesale and Retail Trade industry and in Sales occupations. 'Ihis 1s 
in marked contrast with the distribution across occupations and industries 
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of teenagers v-Ji1o have left school. For example, of the Australian born 
males (females) who left school at 16 years of age, only 26.23 per cent 
(28.95 per cent) W'Jrk 1n the Wholesale and Retail trade industry. 
Similarly only 5.83 per cent of this group of males W'Jrk 1n Sales 
6 
occupations (16.79 per cent of females). 
Thus employed teenage school students W'Jrk 1n occupations and 
industries different from those in which they will be employed upon leaving 
school. 'This low level of congruency between the occupational and 
industrial distributions of the enrolled and non-enrolled categories 
suggests that W'Jrk experience, as it relates to the specific requirements 
of jobs, accumulated during such periods of employment may be of limited 
value. 
7.II A MULTI-VARIATE ANALYSIS OF THE OVERLAP POPULATION 
A. 'Ihe Estimating F,g_uation 
The cross-tabulations contained 1n Tables 6.2-6.5 create a general 
impression of the characteristics of the 'overlap' population. However, 
unless the classifying factors are orthogonal, we can not identify their 
separate effects from such simple cross-classifications. A multi-variate 
approach is needed to take account of the inter-relationships among the 
various classifying factors. Accordingly, we estimate for the school 
population aged 15-19 years, a labour force participation rate equation of 
the form: 
PR= PR(FY, FT, BP, ST, SEX, LOC, AGE) <l> 
6. According to the ABS publication Employment Status of Teenagers 
(catalogue No. 6234 .0, August 1978) 71.6% of males and 71.7% of females 
aged 15-19 years, employed and attending school, v-10rked 1n the 
Wholesale and Retail Trade industry. 35.4% of males and 51.5% of 
females aged 15-19 years, employed and attending school were employed 
in Sales occupations. A further 38.8% of males were employed in Trades 
occupations and a further 22.2% of females were employed 1n Service 
occupations. 
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where PR= labour force participation rate, FY= family income, FT= family 
type as measured by the number of children less than 16 years, 
BP= birthplace, ST= school type (Government, Catholic or other), 
LOC = locality - a metroi:olitan/non-metroi:olitan breakdown. 
Particular emphasis is placed UfX)n the coefficients attached to the 
family income and family size variables. It will be recalled from 
Chapter 2 that these variables may be thought of as proxies for the 
individual's initial capital stock - which in optimal hLnnan capital 
accumulation models is an imr:ortant determinant of the propensity to take 
up overlap jobs. Both high family income and snall family size are thought 
to be associated with a home environment conducive to the production of 
hLnnan capital. The partial effect of a relatively high initial capital 
stock in the Haley (1971,1973) model reviewed in Chapter 2 is to increase 
the likelihood of thP. individual working part-time whilst enrolled at 
school. Thus, the Haley model predicts that individuals from both high 
income and snall families (i.e. high per capita incomes) will be the ones 
who engage in market work whilst still at school. Such an effect may be 
offset, however, by cross-correlations between family income, family size, 
and other factors included in the optimal hLnnan capital accululation model. 
In particular we note the influence of ability to produce hLnnan capital. 
High ability individuals are predicted to have a lovJer likelihood of 
working part time whilst enrolled at school. '!here 1s likely to be a 
i:ositive correlation between family income and ability, and a negative 
correlation between family size and ability [see Leibowitz (1974)]. The 
omission of an ability variable from our analysis will therefore tend to 
bias the estimated influence of family income downwards, and to bias the 
estimated influence of family size upwards. 
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The estimation technique 1s described 1n Appendix 5.B. Before 
proceeding to the presentation of results from the estimation of equation 
<l>, we outline a number of caveats concerning the data. First, as the 
family income and family type questions relate only to persons residing in 
private dwellings, our analysis is restricted to this fX)pulation. Second, 
a number of respondents either did not answer, or inadequately answered the 
questions from M1ich our variables are constructed. These individuals are 
excluded from the analysis. 'Ihird, there is a large discrepc1ncy between 
the Census data on the overlap p_)pul2tion and the data from the Labour 
Force survey (see FN 1). This raises the question of M"lether or not the 
Census overlap populaton are representative of all overlap job holders. 
The results of our analysis of the Census overlap :EX)pulation can be readily 
generalised to the population as a whole only if there 1s an absence of 
systematic variation between the tv.o groups. 
B. Empirical Results 
Sepc1rate equations were estimated for males and females, and for 
metropolitan and non-metrop_)litan areas. Table 7.10 presents these 
results. They largely conform to the pc1tterns established when describing 
the cross-tabulations 1n Section 7.I. '!here are some interesting 
differences, however. 
Table 7.10 should be read as follows. 'The control group is the group 
of Australian born 15 year olds attending Government schools M"lo have a 
family income of between 9 and 12 thousand dollars, and one other child 
less than 16 years of age presently living at home. For males, the 
pc1rticipc1tion rate of this control group is 4.12 per cent 1n metrop:)litan 
areas and 5.53 per cent 1n non-metrop:>litan areas. For females, the 
comp:3rable figures are 5.66 per cent and 5.61 per cent respectively. Each 
figure 1n Table 7.10 1s to be interpreted as the difference between the 
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TABLE 7 .10 
FACTORS ASSOCIATED WITH PREDICTED LABOUR FORCE PARTICIPATION RATES 
OF TEENAGE SCHOOL ATTENDERS 
Males Females 
M 
Control Group: 4.12 
Family Income: 
0.60* 
0.08 
0.52* 
1.16* 
1.49* 
< S6 000 
$6-9 000 
$12-15 000 
$15-18 000 
$18 000+ 
FamiJ.y Size: 
0 
1 
3 
4 
Birthplace 
16 
17 
18 
19 
School Type: 
Catholic 
Other 
-0.86* 
-0.50* 
0.42* 
1.48* 
-0.87* 
3. 98* 
7.36* 
11.95* -
24.13* 
-0.36* 
-1.85* 
N-M 
5.53 
1.07* 
-0.38 
0.61** 
0.59 
2.16* 
-1.21* 
-0.85* 
-0.36 
0.04 
-0.65 
3.38* 
7.25* 
13.96* 
27.48* 
* -0.87 
-2.60* 
M 
5.66 
0.28 
-0.41** 
0.56* 
2.18* 
2.09* 
-0.63 * 
-0.41* 
-0.02 
1.21* 
-l.85* 
5.45* 
8.17* 
10.35* 
13.14* 
-0.08 
-2.29* 
N-M 
5.61 
-0.76* 
-0.84* 
1.18* 
2.27* 
4.77* 
-0.65* 
-0.68* 
-0.15 
-0.52 
-0.59 
4.12* 
5.87* 
9.11* 
11.86* 
0.17 
-2.30* 
-----------------------------------------------------------------
Control Group: Australian born 15 year olds attending Government 
schools, family income of $9-12 000, 2 children 
aged less than 16 years in the family. 
M = Metrop0litan Areas 
N-M = Non Metrop0litan Areas 
* 
** 
significant at 5 per cent level. 
significant at 10 per cent level 
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participation rate of the control group and that of the group having the 
characteristic being considered, ceteris paribus. For example, consider 
the first figure reported for males residing in metropolitan areas, "family 
income< $n 000", 0.60. This tells us that keeping all other 
characteristics the same, a change in family income from 9-12 thousand 
dollars to less than 6 thousand dollars is associated with a raising of the 
participation rate by 0.60 percentage points - from 4.12 per cent to 4.72 
per cent. 
We now turn to the regression results for each characteristic. 
(i) Family Income. 
For males, both the lower and upper income brackets are associated 
with significantly higher participation rates. That is, there is a 'V' 
shaped relationship bet~en family income and male participation rates. 
The participation rate of the less than $6 000 family income group is 0.60 
percentage points higher than, and the participation rate of the over 
$18 000 family income group 1.49 percentage points higher than, the 
participation rate of the control group (family income of $9-12 000). But 
for females, it is only the high family income groups who are characterised 
by higher labour force participation rates. In other WJrds, as family 
income increases, so does the participation rate of females attending 
school. In metropolitan areas there is a 2.09 percentage point difference 
bet~en the participation rate of females with a family income in excess of 
18 thousand dollars, and the participation rate of the control group 
(family income of $9-12 000). 
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(ii) Family Size. 
'The significant coefficients associated with the family size variable 
indicate a near monotonic relationship between this characteristic and 
participation rates. 
contrasts with the 
Participation rates increase with family size. 'Ihis 
finding from Section 7.I that individuals from both 
small and 
conflict 
large 
between 
families have higher participation 
the family income and family size 
rates. Note 
variables. 
the 
Both 
variables may be construed as measures of real income - one in terms of 
revenue, the other in terms of expenditure danands placed UFX)n any given 
revenue level. In the first instance, as family income rises, the labour 
force participation rate tends to rise. Yet as family size increases (and 
the 'per capita' family income falls), participation rates also rise. 'Ihis 
finding is examined further, in the context of the Chapter 2 predictions 
for thP. overlap question, in Section 7.II(C). 
(iii) Birthplace. 
'The Overseas born have significantly lower participation rates than 
the Australian born in metrop'.)litan areas. For males this difference is 
0.87 percentage p)ints. For females the difference is considerably higher, 
1.85 percentage fX)ints. In the non-metrop'.)litan areas the difference 
between the labour force participation rates of Australian and Overseas 
born school students is not significant. 
(iv) Age. 
As with the simple cross-tabulations in Section 7.I, there is a strong 
positive relationship between age and the labour force participation rate 
of teenagers enrolled at school. 
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(v) School Type. 
For students attending Catholic school, the results of our regression 
analysis mirror those found in Section 7.I. 'Ihat is, in the case of 
females the difference between the participation rates of the t¼D groups is 
not significant. For males, individuals attending Government schools have 
a higher participation rate than individuals attending Catholic schools. 
Students attending the 'other' category of schools (Church of England, 
Methodists, etc.) have a participation rate significantly lower than 
students who attend a Government school. -It was suggested 1n Section 7.I 
that this latter result may stem from there being a higher proportion of 
boarding schools among the 'other' category of schools. 'Ihe present 
analysis, however, includes only person~ ent.nnerated in private dwellings 
(for the family income variable 1s defined only for this category of 
people). 'Ihis, therefore, negates the 'boarding school' explanation. 
Possible reasons for the finding that students from the 'other' category of 
schools participate in the labour market to a lesser degree than Government 
school attenders might include their school program being less suited to 
market ¼Drk during the non-school hours (eg: a higher home-study load). 
If the 'other' category of schools are regarded as attracting 
relatively high ability students, these results for school type agree with 
the predictions of the optimal hlllTlan capital acct.nnulation models presented 
1n Chapter 2. For these models predict low ability students to be the ones 
to participate in the labour force whilst enrolled full time at school. 
C. An Interpretation 
The family size result 1s contrary to the hypothesis (outlined 1n 
Chapter 2) that, 1n the absence of strong correlations bet-ween home 
environment factors and ability, there should be a negative relationship 
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between this factor and labour force participation. Our anomalous family 
size result could reflect the omission of an ability variable. As 
discussed in the introduction to Section 7.II, higher ability is predicted 
to decrease the likelihood of teenage school children participating in the 
labour market. The negative correlation between ability and family size 
[Leibowitz (1974)] implies that the omission of ability will result in a 
positive bias to the estimated family size effects. However, the 
relationships between family size and ability may well be quite weak 
[Leibowitz (1974)] and perhaps little weight should be attached to this 
interpretation. 
We note that the results presented in Section 7.II(B) closely 
correspond to those reported in Haley (1973). For white male and female 
teenagers enrolled in school in the United States, Haley reports a positive 
relationship between labour force participation and both family income and 
family size. Haley suggests the family size result may be attributable to 
an ~nteraction between family size and family income [Haley (1973), p.943]. 
This was because family income can substitute for many of the negative 
effects of family size. The higher the family income the less important is 
family size. This possibility was investigated with the 1976 Census data 
by including in our estimating equation interaction terms between family 
income and family size. However, no firm conclusions could be drawn from 
this exercise. 
7.III CONCLUSION 
Labour force participation by teenagers enrolled at school is an 
important labour market phenomenon. Detailed examination revealed the 
somewhat surprising finding that overlap jobs tend to be taken up by 
teenagers from all socio-economic groups. For example, our Section 7.II 
estimates indicate that for males residing in metropolitan areas, there is 
-I 
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a difference of only 1.49 percentage p:)ints among the participation rates 
of the various family income groups, and a 1.48 percentage p:)int diffe rence 
among the participation rates of the various family size groups. This 
suggests that if part time \-X)rk is seen as a means of raising the rate of 
return to schooling, and this, in turn, influences the schooling decision, 
any increase in school participation following an increase in the number of 
part time jobs will be spread evenly across socio-economic groups. 
There are three additional imfX)rtant findings. First, the 
associations established bet\veen the labour force participation rates of 
teenage school attenders and the family income characteristic supfX)rt the 
predictions of Haley's (1971,1973) optimal human capital accumulation model 
reviewed in Chapter 2. The results for family size are, however, contrary 
to the predictions of this model. 
Second, comparison of the occupational and industrial distributions of 
the overlap fX)pulation with that of teenagers who have left s~hool 
indicated a low potential for M)rk experience, as it relates to the 
specific requirements of jobs, accumulated in the overlap jobs to enhance 
teenagers' future careers. 
'Third, the snall number of hours of M)rk compatible with full time 
schooling mean that only a small annual income can be earned by the overlap 
population. '!his in turn implies that should a teenagers' parents suffer 
financial difficulty, the teenager M)Uld be able to make only a limited 
contribution towards ameliorating this difficulty and remain enrolled at 
school - a conjecture for which supporting evidence is presented in Section 
8.III of Chapter 8. 
CHAPI'ER 8 
THE DETERMINANT'S OF SCHOOL PARTICIPATION RATES 
The focus of the previous chapters has been the evaluation of 
education's effect up:>n performance in the Australian labour market. It 
has been established that, 1n general, the higher the educational 
attainment the higher the individual's earnings, the lower the probability 
of being unemployed, and the more prestigious his likely occupation. All 
told, education appears to be a sound economic invesbnent. 
Yet even the most cursory examination of 1976 Census school 
participation rate data reveals considerable differences among the school 
participation rates of various socio-economic-denographic groups. If 
education offers so many benefits, why do some individuals choose to leave 
school early? What factors are imp:>rtant in decisions to leave school? 
'Ihe answers to these questions are particularly imp:>rtant. 'Ihey will 
serve to quantify relationships between school participation and family 
income which have attracted only a limited amount of empirical research. 
They may also enhance our understanding of the p:>st-1972 trends in the 
schools sector. Gregory & Stricker's (1981) analysis of p:>st 1972 changes 
in teenage labour supply drew attention both to the fall in the male school 
participation rate which has occurred since 1972, and the absence of such a 
change in the female school participation rate. 'Ihough they venture the 
opinion that these changes may be related to variations in economic 
activity , they also state that the reasons for the changes are not well 
understood . 
Investigation of the determinants of school participation using 1976 
Census data could proceed in a manner analogous to that of Chapters 4 and 
5. '!hat is, we set out our hypotheses as to the key determinants of school 
participation, cross-classify the relevant p:>pulation by these factors and 
.. 
I 
conduct a multi-variate analysis using the cells of the 
cross-tabulation as the units of observation. 
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resulting 
In this instance, given the cross-tabulations available, the 
estimating equation could take the form: 
ER= ER(FAMY, FAMS, BP, STE, LOC) <l> 
where ER= school participation rate, FAMY= family income, FAMS = family 
size, BP= birthplace, STE= state and LOC = non-metropolitan area dummy. 
There is, however, a basic problem underlying such analysis of Census 
school enrolment data. It leaves unexamined the influence of religious 
denomination, labour market conditions, mobility and parents' schooling 
level, all of v-ihich have been important in discussions of school 
participation in Australia. 
This limitation suggested other methods of analysis oe sought. One 
possibility lS the analysis of spatially located data - the Local 
Government Area (L.G.A.) serving as the unit of observation. 'Ihis is the 
approach adopted. v-Jhilst appearing to be better suited to the examination 
of many of the issues , inferences as to individual behaviour may be 
problematic [see for example, Firebaugh (1978)]. 
Q.ir analysis addresses the following sets of issues. 
1. Cb labour market conditions such as the unemployment rate in the 
particular locality play an important role in the school leaving 
decision? 
2. v-Jhat is the influence of socio-economic factors such as family income 
and the number of siblings in the family - once we standardise for 
labour market factors? 
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3. Are there differences between the Australian and Overseas born, and 
between metrofX)litan and non-metrofX)litan areas? 
4. To what extent do the influences of variables found imfX)rtant 1n the 
analysis of individual data carry over to the analysis of grouped 
data?1 
The Chapter has five sections. 
Section 8.I discusses the data and outlines a conceptual fyame¼Drk for 
examining the variations among L.G.A.s in teenage school participation 
rates. Section 8.II presents results for males and females. Separate 
equations are estimated for each age, and for various aggregate age 
categories. Family income is found to be the most imfX)rtant determinant of 
the variation in school participation rates among L.G.A.s. Family income 
may, however, act as a surrogate for a range of variables, including 
parents' schooling level and home environment effects. If this be the 
case, the estimated coefficients attached to this variable will give a 
misleading impression of the magnitude of the pure income effect. 'Ihus 1n 
Section III we attempt to dis-entangle the effects of one of these 
variables - father's schooling level. In Section 8.IV we use our 
cross-section results to project trends in school participation rates. 
1. Rosier (1978), using data on individuals, enquired into the imfX)rtance 
of environmental and personal factors which differentiate between 16 
year old students and school leavers in Australia. 'Ihe socio-economic 
level of the home (measured by a comfX)site variable derived by 
combining father's occupation, father's education and mother's 
education) was found to have a strong influence on the school leaving 
decision. Other family environment factors found to be imfX)rtant 
include the level of literacy in the home and the extent to ¼hich 
parents displayed an interest in the school related activities of their 
children. School environment factors such as the type of school 
attended - whether government or non government, metrofX)litan or 
non-metrofX)litan - and the average socio-economic level of the student 
body were also found to be imfX)rtant, as were personal factors such as 
the persons stated commitment to his future education, his academic 
achievement, and his perceived imfX)rtance of education. 'Ihe number of 
siblings in the family was found not to be an imfX)rtant determinant of 
the schooling decision. 
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Section 8.V summarises our results. 
8. I THE DATA AND CONCEPTUAL FRAMEWORK. 
As discussed above, we treat the L.G.A. as the unit of observation. 
Only L.G.A.s in New South Wales and Victoria with a total fX)pulation 
greater than 10 000 are included. 2 A total of 158 L.G.A.s are 
involved - 79 in N.S.W. and an equal number in Victoria. Data for these 
L.G.A.s ,:,.vere extracted from 1976 Census M3trix tapes 13 and 36, and from 
the -L.G.A.(l) Summary File. A detailed description of all variables, as 
well as means and standard deviations, and an outline of some of the 
deficiencies in these data are presented in Appendix 8.A. 
There is considerable variation among L.G.A.s in the percentage of 
teenagers enrolled at school. Within the Melbourne Met·:-ofX)l i tan area, the 
teenage male school participation rate ranges from around 56 per cent in 
Brighton, Bulla, Camper,:,.vell and Ibncaster to 33 per cent in St. Kilda, 30 
per cent in Mornington and 18 -per cent in Hastings. 
The estimating equation ,:,.ve use to account for this variation is a 
single demand equation of the form: 
ER = ER(FAM, R, X) <2> 
where, 
ER is the school participation rate, 
FAM represents family background factors, 
R is the return to the incremental year of schooling, 
X represents other characteristics of the L.G.A. which are thought 
to influence the average completed education level of the L.G.A •• 
2. 1976 Census tape 36 - our main data source - contains data for New 
South Wales and Victoria only. Within these states, the analysis was 
restricted to those L.G.A.s having a total fX)pulation greater than 
10 000 to reduce the likelihood of heteroscedasticity arising from 
variation in L.G.A. size. 
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Family Background: FAM 
Theoretical and empirical examinations of the demand for schooling 
have stressed family background factors as a key determinant of the 
completed education level. 'Ihere are a number of ways in which a 
favourable family background could affect the teenager's school leaving 
age, namely by: 
1. Improving the opportunity for the teenager to obtain more 
education [ eg: Wallace and Ihnen (1975), Palmer (1975) - as 
discussed in Chapter 2, and Gregory & Duncan (1980)]. 
2. Increasing the intelligence (heredity factors) , ability, 
motivation and aspiration of teenagers shown to be {X)sitively 
related to school leaving age by Rosier, and in the optimal human 
capital accumulation models revie1wed in Chapter 2. 
3. Increasing the family's desired educational attainment for their 
-children [see for example, the family utility approach of Edwards 
(1975)] • 
4. Increasing the home investment in human capital which may either 
complement, or substitute for, formal schooling. Leibowitz (1974) 
demonstrates that there is a {X)sitive relationship bet1ween 
parents' education and the quality and quantity (mother only) of 
time spent with children, and further, that this leads to an 
increase in the educational attainment of the children. Such a 
relationship v.Duld be weakened as the number of children in the 
family increases. Conversely, the optimal human capital 
accumulation models surveyed 1n Chapter 2 posit a negative 
relationship betvJeen home investment and the length of formal 
schooling. 
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Though such a study v.Du1d be desirable, we cannot investigate 
separately each of these paths of influence. Rather our analysis looks at 
their combined effect. 
Viable proxies for family background include family income, the number 
of siblings in the family, the language spoken in the home, and the 
parents' education level. We use the level of family income as a proxy for 
family background. 
Rates of Return to Education: R 
The relationship bet~en rates of return to 
enrolments was discussed by Becker (1964,p.95). 
postulates a positive relationship between rates 
education and school 
Becker's analysis, which 
of return and school 
participation rates, presents the rate of return as being a key determinant 
of school participation. In addition, the in~lusion of a rate of return 
variable in the analysis offers the p::>tential of distinguishing between the 
investment and consumption theories of education. 
Our attempt to incorp:)rate a rate of return variable in the estimated 
equations was not without major difficulty, however. For each L.G.A. we 
constructed a rate of return variable by relating the earnings in that 
L.G.A. after a given period of labour market experience to earnings 
foregone (in the same L.G.A.) during the terminal year of schooling. OJr 
reservations about the appropriateness of this measure centre around the 
mobility of the v.Drkforce across L.G.A.s. 'Ihe teenager's future earnings 
may well be earned in a different L.G.A. to that in ¼hich he resided in 
1976 . 'Ihis means that errors of measurement in the rate of return variable 
may be incurred 
teenager's L.G.A. 
that ¼hen the 
through our (unavoidable) use of adult earnings in the 
of residence in 1976. Hence, it may not be surprising 
rate of return variable was included in the estimated 
equation the estimated coefficients were generally insignificant. 
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However, there is a good reason to include opfX)rtunity cost variables 
1n the estimated equation. 'Ihe school age fX)pulation ¼DUld not be as 
mobile across L.G.A.s as the older age groups - if they move at all it 
\o.DUld be generally because their parents had moved and not as a resfX)nse to 
differentials in the opportunity cost of school attendance. Consequently, 
opfX)rtuni ty costs may be accurately measured by conditions . 1n the 
teenager's L.G.A. of residence in 1976. 'There are three main comfX)nents 
of opportunity cost: foregone earnings, labour market conditions and the 
direct costs of education. We assume that t~e direct costs of education 
are negligible and b . ed 3 F . (' h L ) may e 1gnor • oregone earnings 1n eac .G.A. 
are measured by the average income at age t of individuals having a school 
leaving age of (t-1). 'Ihe preferred measure of labour market conditions is 
the prime age male unemployment rate. 
Other Factors Influencing Participation Rates: X 
Other characteristics of the L.G.A. which may affect the schooling 
decision are the mobility of the L.G.A.s' fX)pulation4 , the profX)rtion of 
the fX)pulation who were born Overseas, the religious denomination of the 
L.G.A.s' fX)pulation, and the geographical location of the L.G.A •• 
8.II RESULTS OF THE ANALYSIS. 
Equation (2) was estimated using ordinary least 5 squares. Separate 
equations were estimated for 15, 16, 17 and 18 year olds, along with 
equations aggregated over these age groups. Table 8.1 presents the results 
3. Direct costs may be ignored if we assume [following Edwards (1975)] 
that anyone choosing to enroll at a private school could enroll at a 
public school in preference to not being enrolled at all. 
4. By disrupting the schooling career, moving residence may hasten entry 
into the labour market. 
5. Estimates obtained using the logit model were generally similar to the 
ordinary least squares results. We comment only on the OLS results in 
this instance. 
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TABLE 8.1 
SCHOOL PARTICIPATION: ESTIMATED COEFFICIENTS FOR MALES 
AGE 15 16 17 18 15-19 15-18 16-18 17-18 
-------------------------------------------------------------------------Regressors 
State -0.510 6.788 1.470 3.026 3.276 3.009 4.373 2.876 (Victoria) [0. 68] [ 4. 77] [l. 03] [3. 78] [3. 29) [3.02] [ 4. 06] [2.91] 
Locality 1.855 1.773 0.421 0.362 0.602 0.884 0.890 0. 078 (Non-Met.) [2. 63] [1.11] [0. 27] [0. 42] [0. 52] [0. 76] [0. 69] [0 . 07] 
Mobility -0. 091 -0.104 0.033 -0.030 -0.134 -0.110 -0. 056 -0. 005 [2. l'.)6] [0. 99) [0. 42] [0.75] [2. 06] [1. 54] [0. 77] [0. 09] 
% 0.004 0.365 0.338 0.146 0.156 0.199 0. 296 0.249 Catholics [0.10) [3. 55] [3.32] [2. 62] [1.93] [2.46] [3. 26] [3.00] 
Income 0.095 -0.194 -0.937 -0.137 -0.599 -0.665 -0.695 -0.675 Foregone [3. 01] (0. 89] [ 4. 55] [2. 08] [3.33] [3. 43] [3. 29] [4.19] 
Family 0.187 0.524 0.644 0.196 0.328 0.383 0.471 0.432 Income [ 6. 08] [10. 04] [12. 89] [5. 23] [6. 68] [8. 41] [9.33] [8. 82] 
Unempl. -0.140 1.147 1.652 0.693 0.135 0.335 0.816 0.961 Rate [0. 50] [l. 68] [2.51] [1. 66] [0. 27] [0. 61] [1. 39] [l. 73] 
F 21.836 24.756 38 .. 437 12.215 21.703 25.338 28.098 30.892 R2 0.505 0.536 0. 642 0.363 0.503 0.542 0.567 0.590 LM(H) 0.8397 3.7931 10.6894 3.5670 0.5182 3.9972 0.5416 0. 0062 
N 158 158 158 158 158 158 158 158 
-----------------------------------------------------------------------N = nunber of observations. 
Figures in brackets are 'White's 't' values (absolute value). 
TABLE 8. 2 
ELASTICITIES CALCULATED FRCTv1 MALE SCHOOL PARTICIPATION RATE EQUATIONS 
AGE 15 16 17 18 15-19 15-18 16-18 17-18 
Regressors 
Family 0.264 1.025 2.044 2.076 0.941 0.913 1.496 2. 058 Income 
Unempl. -0.005 0.053 0.126 0.186 0.009 0. 019 0. 062 0.110 Rate (35) 
Income 0.034 
-0.886 -0.520 -0.554 -0.482 -0. 672 -1. 029 Foregone 
------------------------------------------------------------------------
associated with insignificant regressors. 
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for males. 'Ihe results for females are discussed later. Our approach 1n 
reporting these results follovJS that adopted in Chapter 4. 
A. Males 
Most interest ce~tres upon the relationship between school 
participation rates and tv-.D variables - family income and the unemployment 
rate. 
Family income is by far the most important determinant of school 
participation rates: between 46 and 65 per cent of the explanation in the 
estimated equations is attributable to this variable. In each age category 
there is a significant positive relationship between school participation 
and family income after standardisation .for area unemployment rate, income 
foregone, locality, mobility and religious factors. '!hose with high family 
income are either better able to financially support their children's 
education, or (and) provide a home environment which fosters the 
developnent of motivation and the desire to achieve which others 
(eg:Rosier) have found to be related to the decision to stay on at school. 
'!he elasticities of the school participation rates with respect to 
family . income (evaluated at the mean) are presented in Table 8.2 (row 1). 
These elasticities are very high. For example, for the 17 year olds' 
equation they indicate that a one per cent increase in family income v-.Duld 
result in a tv-.D per cent increase in the school participation rate. 'Ihe 
possibility that the family income variable acts as a surrogate for other 
variables such as parents' schooling level, home environment, ability, and 
quality of life 1n general, as well as pure income effects suggests that 
care be exercised in the interpretation of this result. 6 Section 8.III is 
devoted to a discussion of disentangling the separate effects of father's 
schooling level. 
6. An alternative explanation may be 
problem' - see Firebaugh (1978). 
the so called 'ecological 
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We now turn to examine the influence of unemployment. There are t¼D 
unemployment rate effects. First, a higher unemployment rate for teenagers 
implies reduced job opportunities for school leavers and this may induce 
higher school p:3rticipation. Second, a higher unemployment rate for adults 
reduces the ability of a family to support a child in school, and this 
¼DUld tend to lower the school p:3rticipation rate. 
'Ihe unemployment rate of the 19 year old 'not-enrolled' category was 
used to proxy teenage labour market conditions in order to avoid the 
simultaneity problems inherent in using unemployment rates of the age group 
being examined. 'Ihe unemployment rate of 35-54 year old males was used to 
represent conditions in the adult labour market. Al though there is a 
positive relationship between the prime age male and the 19 year old 
'not-enrolled ' male unemployment rates, the correlation is not exceedingly 
high 7 (r = 0.595). Inclusion of both regressors in the estimated 
equation generally resulted in the prime age male unemployment rate being 
significant and the teenage _ labour market variable being insignificant. 
When equations were estimated using a single unemployment rate variable, 
the prime age male unemployment rate was preferred on the basis of 
statistical fit. Regressions which include this regressor are reported in 
Table 8.1. 
For 15 year olds the relationship between the percentage of 15 year 
olds attending school and the prime age male unemployment rate is 
statistically insignificant. For 16 17 and 18 year olds, an increase in 
the prime age male unemployment rate leads to a statistically significant 
8 increase in school enrolments. In the light of our discussion of there 
being tWJ unemployment rate influences, this implies that the 'job 
7. 'Ihe regression equation is: 
U(35) = 0.816 + 0.226 U(l9) 
R2 = 0.354 
8. Albeit only at the 10 per cent significance level for 16 and 18 year 
olds. 
-I 
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opfX)rtunities ' influence dominates the 'family financing' influence. From 
the regression coefficients presented 1n Table 8.1 we see that a one 
percentage fX)int increase in the male unemployment rate v.0uld increase the 
average school participation rate 1n the L.G.A. by in excess of one 
percentage fX)int in the case of 16 and 17 year olds, and by nearly 0.7 of 
one percentage fX)int in the case of 18 year olds. 
relative effects of unemployment and family income 
However, comparing the 
as indicated by the 
elasticities presented in Table 8.2, we see that the elasticity of school 
participation rates with respect to unemployment is substantially less than 
that with respect to family income. 
Religious denomination is an imp:>rtant influence upon school 
participation rates. '!he per cent of the L.G.A.s' p:>pulation who are 
Ca t holic enters the estimated equations for 16, 17 and 18 year olds as a 
significant fX)Sitive variable. '!he effects which this variable may be 
capturing are not immediately obvious. It could be claimed that either 
Catholic schools increase the likelihood of their students continuing on at 
school for an additional year, or there is some characteristic of Catholic 
families over and above that explained by the other variables included in 
our estimated equation, which acts to increase the likelihood of the child 
staying on at school, i.e. the 'per cent Catholic' variable may be 
describing a link bet~en religion (family background) and the levels of 
parental encouragement, achievement and aspiration of children found 
imfX)rtant by Rosier. 
'Ihe non-metrop:>litan dummy is significant only in the equation for 15 
year olds. For this age group, this dummy indicates either: 
1. differences 1n the schools systems between metrop::>litan and 
non-metrop:>litan areas, or 
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2. differences in geographical location and the concomittant labour 
market differences, levels of isolation, cultural environment etc . 
which result in non-metro{X)litan dv1elling 15 year old males having a higher 
prorensity to attend school. 
'Ihe State (Victoria) dummy is significant in the equations for 16 and 
18 year olds. 'Ihe reasons vkly this dummy might be significant parallel 
those for the rural dummy. 'Ihere may be differences betv1een the schools 
systems in New South Wales and Victoria ¼hich make participation in one 
State's school system more attractive than the other or there may be labour 
market or cultural environment differences betv1een the t¼D States. 
In the case of 16 year olds, the coefficient attached to the State 
dummy is quite large - 6.788. 9 That is, all otber things being equal, the 
school participation rate of 16 year olds in Victoria is 6.788 percentage 
points higher than in New South Wales. 
Income foregone [defined as the average income at age t of individuals 
having a school leaving age of (t-1)] enters the equations estimated for 
the older age groups with the exrected negative sign. Increases in current 
teenage income encourages teenagers to leave school. It is of interest to 
compare the 'income foregone' elasticity with the family income and 
unemployment rate elasticities. 'Ihe income foregone elasticities are 
presented in row 3 of Table 8.2. Whilst the elasticities associated with 
9. 'Ihe age-grade patterns in the New South Wales and Victorian school 
systems are similar. Cne im{X)rtant difference betv1een the systems 
thot.gh is that in New South Wales a certificate is awarded upon 
successful completion of year 10, whereas in Victoria, schools issue a 
certificate at the end of year 11. 'Ihis difference presumably accounts for the size of the estimated coefficients attached to the State dummy 
for 16 year olds - teenagers appear to place a premium on the 
attainment of a certificate. It is noted that the A.B.S. publication SCHOOL.S 1976 indicates the gross participation rate of 16 year old 
males to be ~2 . 04 per cent in N.S.W. and 66.42 per cent in Victoria: 
a 4.38 percentage {X)int difference in favour of Victoria. 
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foregone earnings are greater than those associated with the unemployment 
rate, they are considerably less than those associated with family income. 
In other Y.Drds, a one per cent change in family income has a far greater 
impact upon the school participation rate than a similar change in foregone 
earnings. In turn, a one per cent change in foregone earnings has a 
greater impact upon the school participation rate than a one per cent 
change in the unemployment rate. 
In the equation for 15 year olds, the income foregone variable enters 
witb . a significant positive sign, whereas the expected sign was negative. 
This result may be associated with a data problem: the income foregone 
variable was missing for a number of L.G.A.s. The results reported in 
Table 8.1 attempt to overcome this problem using the 'zero order regression 
method'. This involves substituting for the missing values the sample mean 
of the available observations. Further experimentation directed at this 
data problem did not improve the results. 10 It is noted, however, that 
the coefficients associated with all variables other than the income 
foregone variable were reasonably insensitive to this experimentation. 
Finally, the mobility variable is significant in only one 
equation - that of 15 year olds, which suggests that the dislocation caused 
by moving home appears only to affect the schooling decisions of 15 year 
olds . Once a commitment to secondary schooling has been made, it is not 
readily reversed . 
10. As one alternative, we dropped from the analysis all observations for 
which the income foregone variable was missing. 'Ihis did not 
substantially alter our findings. Attempts were also made to estimate 
a foregone earnings equation using the available observations and use 
this equation to predict a wage for the missing value cases. However 
our estimated equation had an unacceptably low explanatory fX)Wer; this 
probably being attributable to the high variability (unreliability?) of 
the reported income for 15 year olds who had left school aged 14 years. 
This prompts the suggestion that the equation for 15 year olds be 
treated with caution . 
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Before~ turn to examine the female equations, it will be instructive 
to discuss some of the variables found not to be significantly related to 
school participation rates. 
'Ihe effect of the number of children 1n the family upon school 
participation rates was found not to be significantly different from zero. 
This result 1s surprising since a large family \AX:>uld place additional 
expenditure demands upon any given level of family income. Our result is 
consistent with Rosier's research on the schooling decisions of Australian 
youth ·, but contrasts with Leibowitz' s finding of a negative relationship 
bet~en the number of siblings and educational attainment for the u.s .• 11 
When the average schooling level of the 'parents' of teenagers was 
added to the regressors listed 1n Table 8.1, it was found to be 
insignificant. Leibowitz's findings, alo;ig with those of Broom 
et.al. (1980) led us to expect a statistically significant positive 
relationship bet~en school participation rates and this family background 
factor. Perhaps the insignificance of parents' schooling may be 
attributable to our use of group averages - although the lliwards study 
which uses averages for 48 States of the U.S. and reports father's 
education to be an important determinant of school enrolments ¼DUld deny 
this. 
Finally, although Overseas born teenage males have an aggregate school 
participation rate around three percentage points higher than the 
Australian born, the percentage of the L.G.A.s' :pJpulation who ~re 
Overseas born does not significantly affect the school participation rate. 
In other ¼Drds, once~ include variables such as family income, the area 
unemployment rate, and income foregone in our estimating equation, none of 
11 . 'The data source used by Leibowitz was quite unique - all scored in the 
top 1 per cent of the national I.Q. distribution. Because of this the 
Leibowitz findings cannot be readily generalised to the U.S. 
population as a ¼hole, nor to other countries. 
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the remaining across L.G.A. variation in school pc1rticipation rates could 
be explained by the addition of the Overseas born variable. 
In sl.DT\fTlary, it can be said that the equations estimated for males are 
quite acceptable. 'Ihe degree of explanation ranges from 0.363 to 0.642 
per cent, and the majority of the coefficients are of the expected sign. 
Ho-wever, the estimation of similar equations for females produced several 
anomalous results. 
B. Females 
Table 8.3 presents the female results. 
Family income is the most imfX)rtant determinant of female school 
participation rates. Bet-ween 17 and 54 per cent of the explained variation 
across L.G.A.'s in female school participation rates is due to this 
variable. For all 
associated with high 
age groups examined, high average family income is 
school participation rates. 'Ihe elasticities of 
female school pc1rticipation rates with respect to this variable, which are 
presented in Table 8.4, range from 0.188 (15 year olds) to 1.567 (17 year 
olds). 'Ihese elasticities are considerably smaller than the comparable 
elasticities for males. 'Iheir absolute magnitude, ho1wever, suggest that 
the family income variable may be capturing effects other than a simple 
income effect. 
'!he area unemployment rate (as measured by the unemployment rate of 
prime age males) is significant in only t¼O equations - 16 and 17 year 
olds . A one percentage fX)int change in the unemployment rate raises the 
school p:3.rticipation rate of 16 year olds by 1.525 percentage fX)ints, and 
the participation rate of 17 year olds by 1.106 percentage fX)ints. 
Comparing the unemployment rate elasticities in Table 8.4 with the family 
income elasticities, we find the school p:3.rticipation rates to be more 
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TABLE 8. 3 
SCHOOL PARTICIPATION: ESTIMATED COEFFICIENTS FOR FEMALES 
AGE 15 16 17 18 15-19 15-18 16-18 17-18 
-------------------------------------------------------------------------
Regressors 
State -1.301 10.545 3.232 0.659 4.430 4.173 5.657 2.641 
(Victoria) [ 1. 73] [8. 70] [2 . 66] [1. 30] [5.18] [ 4. 69] [6. 04] [3.17] 
Locality 1.470 4.420 1.541 -0. 781 0.832 1.089 1.430 0.382 
(Non-Met.) [ 1. 76] [2 . 80] [1.141 [1 .46] [1.10] [1. 34] [1. 58] [0.49] 
Mobility -0. 052 -0.039 -0.113 -0.041 -0.316 -0.269 -0.218 -0.176 
[l. 37] [0. 54] [l. 55] [2.11] [7. 44] [5. 79] [4.49] [ 4. 80] 
9c- -0.077 0.133 -0.047 -0.045 -0.176 -0.165 - 0.080 -0.080 
Catholics [ 1. 43] [l. 44] [0.49] [l. 34] [2 . 82] [2.43] [1.16] [1. 33] 
Income 0.083 0.133 0.290 0.029 -0.235 -0.047 0.106 0.164 
Foregone [1. 55] [0. 59] [1. 25] [0. 42] [l. 53] [0. 27] [0. 52) [1.03] 
Family 0.132 0.453 0.465 0.035 0.200 0.241 0.300 0.258 
Income [5.47] [10. 90] [10. 41] [1. 74] [6.31] [7. 43] [8.33] [8. 40] 
Unempl. -0.110 1.525 1.106 0.048 0.361 0.414 0.648 0.603 
Rate [0. 29] [2. 65] [2 .10] [0. 22] [1.15] [1.10] [1. 70] [l . 94] 
F 9.001 24.450 27.946 3.448 27.625 26,451 29.431 27.050 R2 0.300 0.533 0.566 0.139 0.563 0. 552 0.579 0.558 
LM(H) 5.2083 3.6022 5.7962 0.5081 0.9044 5.5709 5.7159 2.3719 
N 158 158 158 158 158 158 158 158 
------------------------------------------------------------------------N = nunber of observations. 
Figures in brackets are v.Jhite's 't' values (absolute values). 
TABLE 8. 4 
ELASTICITIES CALCULATED FR~ FEMALE SCHOOL PARTICIPATION RATE EQUATIONS 
AGE 15 16 17 18 15-19 15-18 16-18 17-18 
Regressors 
Family 0.188 0.895 1.567 0.568 0.615 0.607 1.037 1.419 
Income 
Unempl. 
Rate (35) 
0. 072 0.089 
associated with insignificant regressors. 
0.050 0.080 
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responsive to a one percent change 1n family income than to a comparable 
change in unemployment rates. 
'!he State dummy is highly significant in the equations for 16 and 17 
year olds. Furthermore, the size of this differential is surprisingly 
large - 10.545 percentage p::>ints for 16 year olds and 3.232 percentage 
points for 17 year olds. 'Ihis again illustrates the large differences 
between the States in the prop::>rtion of teenagers attending school. 12 
The non-metrop::>litan dummy is significant in the equations f~r the t¼D 
younger ages - 15 and 16 year olds. 13 This contrasts with the male 
results where there was a significant difference betiween metrop::>litan and 
non-metrop:)litan areas only in the equation for 15 year olds. In the case 
of 15 year old females, the difference between metrop:)litan and 
non-metrop:)litan areas is reasonably minor, 1.47 per cent. But for 16 year 
old the difference between metrop::>litan and non-metrop::>litna areas is quite 
large, 4.420 per cent. 
There is a striking difference betiween the male and female equations 
in the performance of the mobility, % Catholics and income foregone 
variables. 
It will be recalled that for males the mobility variable was 
significant in the estimated equation for 15 year olds. Yet for females, 
it is insignificant for 15 year olds and significant (at the 10% level) for 
17 and 18 year olds. According to these results, which are rather 
difficult to rationalise, mobility matters for older but not younger 
12 . 'Ihis standardised differential is similar in magnitude to the gross differential in school participation rates between the States - from 
the A.B.S. publication Schools 1976, the school participation rate of 16 year olds is 58.2 per cent in N.S.W. and 69 .9 per cent 1n Victoria, 
and for 17 year olds the percentages attending school are 35 per cent in N.S.W. and 38.1 per cent 1n Victoria. 
13. The non-metrop:)litan dummy in the equation for 15 year olds is 
significant at the 10 per cent level. 
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females. 
Turning to the% Catholics variable, we find it to be insigni ficant in 
the equations for individual ages, and significant and negative in the 
aggregate equations for 15-19 and 15-18 year olds. 'Ihis contrasts with the 
male equations v-.here the higher the proportion of Catholics in the L.G.A. 
the higher the participation rate of 16, 17 and 18 year olds. 'Ihe question 
of v-.hy the performance of the% Catholics variable differs between males 
and females is deserving of attention in future research. 
Finally, foregone earnings, a variable which was significant in the 
male equations, 1s insignificant in all female equations. Perhaps the 
reason for this is as pointed out by illwards: our estimated equations may 
be mis-specified because the opportunity cost of schooling for females is 
possibly more accurately measured by their (unmeasuratle) shadow price 
home production than by a measure of labour market opp:>rtunities. 
8.III THE INFLUENCE OF FAMILY . INCa.1E 
. 1n 
As discussed above, we suspect the family income variable is acting as 
a surrogate for a range of effects: education financing, the influence of 
parents' schooling level etc •• In this section we investigate the 
inter-relationship between family income and one of these factors, father's 
schooling level. At the same time we investigate the causal structure of 
the unemployment rate effect and the question of simultaneity between 
schooling decisions and family income. 
'Ihe starting point of our analysis is the following t~ equation 
system: 
ER= ER(FY, Mob, YF, STE, LOC, Cath, U) 
FY= FY(ER, STE, LOC, U, ASIA) 
<l> 
<2> 
Page 221 
Equation 1 is identical to that estimated using OLS in Section 
8.II. 14 It relates school participation rates (ER) to family income (FY), 
the mobility of the ropulation (Mob), income foregone (YF), State (STE), 
locality (LOC), religion (Cath) and the prime age male unemployment rate 
(U). 'Ihe family income equation (equation 2) relates the average family 
income in the L.G.A. to the average school leaving age of married males 
-
aged -35-54 (ASIA) , the area unemployment rate, locality and the school 
participation rate. In other ¼Drds, we are suggesting that to facilitate 
the education of their children, a family will attempt to increase their 
income. 
Table 8.5 presents results for males and females for 2 ages: 
15 17 year olds. 
16 and 
In the family income equation we focus upon 3 variables: % enrolled, 
father's schooling level and the area unemployment rate. The% enrolled 
variable is significant in all equations, although only at the 10% level in 
the equation for 17 year old females. This is compatible with the above 
suggestion that families augment family income in order to suprort their 
children at school. 
14. Since equation 1 is exactly identified, 2SLS and indirect least squares 
estimates of the parameters are identical. Furthermore, given that 
equation 1 is exactly identified and equation 2 overidentified, the 
2SLS and 3SLS estimators of the second equation are identical, though 
they will not be for the first equation. 
15. 'Ihe t¼D equation system was estimated for all age groups. But due to 
the low explanatory rower of the OLS participation rate equation for 18 
year olds, and due to the reservations already expressed over the OLS 
equation for 15 year olds, we restrict our attention in this Section to lo and 17 year olds. 
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TABLE 8.5# 
1WO STAGE LEAST SQUARES ESTIMATES OF SCHOOL PARTICIPATION RATE MODEL 
Males Females 
AGE 16 17 16 17 
Equation ER FY ER FY ER FY ER FY 
------------------------------------------------------------------------Regressors 
State 6.647 -2.952 1.363 -0.455 10.751 -9.027 3.400 -1.787 (4.36) (2.19) (0.92) (0.45) (7.43) (2.48) (2.51) (1.25) 
Locality 1.589 -6.060 
(Non-Met.) (1.00) (5.50) 
Mobility ~0.102 
(1. 52) 
% 0.351 
Catholics (3.46) 
Income -0.048 
Foregone (0.86) 
Family 0. 507 
Income (8.89) 
Unempl. 1.040 -2.782 
Rate (1.76) (7.16) 
ASIA 26.640 
(11.66) 
% 0.532 
Enrolled (3.48) 
0.277 -5.874 
(0.18) (5.38) 
0.035 
(0. 52) 
0.330 
(3.57) 
-0.253 
( 4. 55) 
0.632 
(11. 74) 
1.574 -3.234 
(2. 74) (10.12) 
28.160 
(13. 02) 
0.300 
(2. 79) 
4.629 -7.820 
(3.06) (5.89) 
-0. 046 
( 0. 76) 
0.148 
( 1. 60) 
0.034 
(0. 67) 
0.472 
(8. 76) 
1.671 -3.238 
(2.83) (7.42) 
21.034 
( 4. 26) 
0.879 
(2. 62) 
1.726 -6.583 
(1.26) (5.64) 
-0.118 
(2. 07) 
-0.035 
(0. 40) 
0.075 
( 1. 30) 
0.481 
,9. 48) 
J. 223 -2. 919 
(2.22) (6.41) 
24.175 
( 4. 78) 
0.588 
(1. 86) 
R2 0.536 0.897 0.642 0.913 0.532 0.834 0.566 0.886 
# As the R2 is not well defined in 2SLS models, its use is questionable. 
Figures in parentheses are 't' values (absolute values). 
TABLE 8. 6 
ELASTICITIES CALCULATED FRCTv1 'IWO STAGE LEAST SQUARES ESTIMATES 
OF SCHOOL PARTICIPATION RATE EQUATIONS 
Males Females 
AGE 16 17 16 17 
Regressors 
Unempl. -0.017 -0.036 0.007 -0.015 
Rate 
ASIA 3.187 6.815 2.369 4.730 
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Father's schooling level has a strong influence up:>n family income. 
An increase of one year in the average school leaving age of the L.G.A. 
(mean 15.11, standard deviation 0.423) raises family income by between 
$2 100 and $2 800. And the lower the area unemployment rate, the higher is 
the average family income. 
OJr main interest in the father's schooling level and the unemployment 
rate variables, however, rests with their indirect influence up:>n school 
enrolments via the family income equation. Increases in the average 
schooling level of married males aged 35-54 years, and decreases in the 
area unemployment rate both increase family income and thus raise the 
school participation rate. 1he implied elasticity of school participation 
with respect to father's schooling leve+ is very high, ranging from 2.4 to 
6.8 per cent. 'Ihus, father's schooling level appears to be an extremely 
imp'.)rtant variable. 
'Ihe total resp:>nse of school enrolments to a change in the area 
unemployment rate is also imp:,rtant. 1his is negative in three of the four 
equations ••• the school participation rate reducing effect via the reduction 
of family income outweighs the p:,sitive impact via the participation rate 
equation. '!his contrasts with the OLS results of Section 8.II. '!here we 
found, holding family income level constant, that the effect of an increase 
in unemployment was to encourage v.Duld-be school leavers to postp:,ne their 
entry into the labour market and remain at school. However, after allowing 
the unemployment rate increase to influence the level of family income, we 
find an apparent reduced capability on behalf of the family to supp:>rt 
teenagers at school. '!he net effect, as described above, is for an 
increase in the area unemployment rate to lead to a reduction in the area 
school participation rate. '!his result is contrary to conventional wisdom. 
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The elasticities calculated from the 2SI.S model are presented in Table 
8.6. It is of interest to note that in each case the participation rate 
reducing effect of unemployment is greater for males than for females. 
Finally, we note that the O1.S estimates are all well within 1 standard 
error of the 2SI.S estimates, indicating that the simultaneity issue is not 
paramount. 
8.IV A PROJECTION OF TRENDS IN SCHOOL PARTICIPATION 
The changes which occurred in the schools sector over the period 
1962-1980 are outlined in Appendix l.A. Can the cross-section estimates be 
used to project changes in school participation rates? 
In our examination of this issue, we restrict our attention to three 
variables; family income, the unemployment rate and foregone earnings. 
All other variables are assumed invariant with time. Family income data 
for New South Wales and Victoria are available from the Income Distribution 
Surveys of 1968/69, 1973/74 and 1978/79. These are converted into common 
dollar equivalents by deflating by the consumer price index. Unemployment 
rates are readily available from the labour force survey, whilst a measure 
of foregone earnings for individual ages may be obtained by adjusting the 
1976 Census figures for movements in average weekly earnings, and 
converting to real terms through deflating by the consumer price index. 
Table 8.7 compares actual changes in school participation rates over 
tw:> periods - 1968-73 and 1973-78 - with the changes predicted using the 
O1.S estimates of Tables 8.1 and 8.3 in conjunction with the movements 
the data series discussed above. 
. 
1n 
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TABLE 8. 7 
ACTUAL AND PREDICTED CI-IAN::;ES IN SCHOOL PARTICIPATION RATES 
Actual 
1968-1973 
Predicted Error Actual 
1973-1978 
Predicted Error 
-----------------------------------------------------------------------
l.Males 
16 years 3.82 8.28 4.46 1.81 2.65 0.84 
17 years 3.39 4. 61 1.22 -1.35 2.93 4.28 
18 years 0.33 2.36 2.02 -2.29 1.52 3.81 
2.Females 
16 years 8.49 9.21 0.72 8.18 3.95 -4.23 
17 years 6.76 10.91 4.15 5.66 3.16 -2.50 
18 years 1.38 0.89 -0.49 1.65 0.16 -1.49 
_____________________________________________________________________ ,,_ 
Our results suggest that, for each group, school participation rates 
would increase in both periods and that there w:>uld be a much smaller 
increase in school participation rates over 1973-78 than over 1968-73. 
We find the predicted changes in male school participation rates 
over-estimate the actual changes. rrhe results predict the slov.down in the 
growth in male school participation rates over 1973-78 but not the fall in 
the level of school participation which occurred for 17 and 18 year olds. 
rrhe prediction error is considerably less for females. 'Ihe school 
participation rates are overpredicted between 1968 and 1973 for tw:> age 
groups. For 1973-78 the projections predict a downturn in the growth in 
female school µ3rticipation rates, whereas actual rates continued to grow 
at rates comµ3rable to the early period. 
Thus, it must be conceded that our cross-sectional projections fail to 
track closely the actual changes in school participation rates over time. 
But as Parsons (1980) points out: "'Ihe ability to 'explain' time-series 
trends is, of course, a difficult test for any cross-sectional model". 
There are three obvious reasons why our cross-section estimates might fail 
to yield predictions close to actual participation rates. First, our 
inability to seµ3rate from the family income variable factors such as 
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motivation, IQ, and levels of parental encouraganent. These factors, for 
which family income undoubtedly acts as a surrogate in the cross-section 
analysis, may not necessarily increase over time as family income has done. 
Second, there are a nunber of economic influences such as the 1969 and 
1972 equal pay cases (see Appendix l.A) which, whilst they may be safely 
omitted from our cross-section analysis, may be im:EX)rtant in explaining 
changes in school participation rates over time. 
Third, community attitudes - which our cross-section analysis attanpts 
to hold constant - may vary over time. Any such attitudinal changes will 
not be captured by our predicted values. For example, if there has been a 
greater community acceptance of a wider role for females in the market 
economy and this leads to an increase in their school participation, our 
cross-sectional projections should consistently under- ·predict the actual 
changes. 
8.V CONCLUSION 
Who gets to go to school? 
The analysis in this paper suggests that the children of families with 
high incomes participate in the schools sector to a (far) greater degree 
than the children of families with low incomes. Family income was found to 
be the most im:EX)rtant determinant of school participation rates. In the 
optimal hl.IlTlan capital accl.IlTlulation models reviewed in Chapter 2, the 
factors which family income proxy tend to: (i) increase the teenagers' 
ability (which increases the school participation rate), (ii) lower 
(through parental subsidy) the direct costs of education which in the 
Wallace and Ihnen (1975) model will increase school participation, and 
(iii) increase the initial capital stock (which decreases the school 
participation rate). Thus the results of the present chapter suggest that 
I 
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it is the first tv.D partial effects \Aihich dominate. 
But do labour market conditions matter? 
In our single equation model (Section 8. II) , labour market 
conditions - as proxied by the prime age male unemployment rate - were 
significantly and positively related to school participation rates in most 
equations. But in the simultaneous model examined in Section 8.III, the 
unemployment rate was found, in three cases out of the four examined, to 
have a negative effect overall. 
And what of the other variables examined such as father's schooling 
level, income foregone, birthplace and mobility? 
Father's schooling level exerts a rather important indirect influence 
(throl.ljh the family income equation) up::,n school participation rates. 
M0ving residence from one L.G.A. to another was found to disrupt the 
schooling of 15 year old males, but not older males. In the case of 
fema1es it was the older females for whom mobility seemed to disrupt 
schooling. 
The percentage of teenagers in the L.G.A. who were of foreign origin 
did not have a significant influence up::,n the school participation rate. 
Finally and briefly, what are the implications of the study? First, 
the effects established for many of the variables used in the analysis of 
individual level data carry over into our study of group averages. Second, 
despite the provision of 'free' education, it is the children from families 
with high incomes \Aiho receive relatively more education. Third, our 
cross-sectional projections of school participation rate changes over the 
period 1973-78 over-predict male school participation rate changes and 
under-predict the increases . 1n female school participation rates • 'Ihis 
suggests that factors such as changing social attitudes towards females' 
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"market role" and improvements in their job prospects and remuneration 
levels may be an important part of the explanation of why female school 
participation rates have risen relative to male school participation rates 
in the post 1972 period. 
Fourth, Polachek's (1975) model (Chapter 2) suggests that a group's 
school participation rate M:>uld be positively related to their expected 
labour force participation rate. Female labour force partic_ipation rates 
have increased considerably during the past tv.D decades. 'Ihe continual 
upward trend in female school participation rates (even during a period 
when male school participation rates have tended to decline) which our 
cross-section model could not project appear to support the predictions 
from Polachek's model. At the same . time, however, the fact that female 
school participation rates exceed 
predictions from the Polachek model. 
those of males . 1s contrary to the 
Fifth, althoU:Jh influenced by labour market conditiors as measured by 
unemployment rates, female school participation rates were not 
significantly related to our measure of income foregone (whereas the male 
school participation rates were). This finding is consistent with the 
Becker (1964) and Michael (1972) hypothesis (see Chapter 2, page 26) that 
non-market uses for education may be important in determining educational 
demands. 'Ihe Becker/Michael hypothesis may also be advanced to explain why 
female school participation rates exceed those of males. 
-I 
CHAPTER 9 
CONCLUSION 
For a considerable time now economists have treated education as an 
investment good. This idea became especially fashionable after the 'MJrk by 
Schultz, Mincer and Becker in the late 1950's and early 1960's. The 
developnent of techniques used for assessing the profitability of education 
was briefly traced in Chapter 2. It was concluded that a basis existed for 
evaluating investment in education. 
The treatment of education as investment has been thoroughly examined 
in most Western countries, but less so in Australia. Australia has lagged 
behind in this research primarily as a result of a dearth of suitable data. 
Data from the 1976 Census of Population and Housing has substantially 
ameliorated this problem. In Chapters 3 to 8 we examined these data using 
the fr3IT1e'MJrk established by Overseas research. Education was found to be 
quite a profitable investment. It bestows many advantages on individuals, 
though it does not bestow these equally. 
Whilst the crudest of techniques, the internal rate of return 
technique is perhaps the most widely used. Using it we found (in Chapter 
3) that additional education pays handsome dividends for most groups. The 
rate of return to incremental years of schooling mostly varies between 6 
and 10 per cent, and the return to a three year university degree is as 
high as 20 per cent. Whilst our rates of return to schooling are lower 
than those calculated in previous Australian studies, the rates of return 
to tertiary education are higher. For example, rates of return calculated 
on the basis of the same assumptions as Blandy and Golds'MJrthy (1972) give 
an internal rate of return to schooling around 3-4 percentage points lower 
than the Blandy and Golds'MJrthy estimates, and a return to tertiary 
education around 4 percentage points higher. 
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A noteable feature of our rates of return is they tend to be highest 
at the higher education levels. Overseas studies generally find that the 
rates of return to education fall with increases in education level. Rates 
of return to schooling are generally lower in Australia than estimated for 
Overseas countries, and the rate of return to tertiary education higher. 
vJhen the analysis of the income gains associated with education was 
widened (in Chapter 4) to take account of the potential influence of labour 
market experience, the attractiveness of education as an investment 
increased. lliucation not only results directly in higher earnings, but 
also appears to increase the profitability of post-school investment 
(on-the-job training). lliucation appears to be a major determinant of who 
gets access to particular jobs. That is, there is educational segmentation 
in the Australian Labour market. 
lliucation was also found (in Chapter 5) to exert an important 
influence upon the lifetime pattern of unemployment. The effect of 
additional years of education upon the unemployment rate was most 
pronounced in the younger age groups. For metropolitan dwelling Australian 
born teenage males there is a 15 percentage point difference between the 
expected unemployment rates in the first year of labour market experience 
for those with a school leaving age of 15 years and 18 years respectively. 
For females this gap is even wider, 20.5 percentage points. 'Ihe payoff in 
lower unemployment rates from leaving school later also exists in 
non-metropolitan areas - but it tends to be relatively smaller. In the 
older age groups, education still has an influence upon unemployment rates, 
albeit small. 
Another important finding of our Chapter 5 analysis of unemployment 
rates was that individuals with a school leaving age of 19 years have, in 
many instances, a higher unemployment rate than individuals with a school 
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leaving age of 18 years. Both school leaving age groups v-.Duld, on average , 
have completed the final year of high school. The main difference betv1een 
these groups 1s that those whose school leaving age is 19 years v-.Duld 
generally have repeated a year or have had a discontinuous school enrolment 
history. It was suggested that this indicates that returns to education 
are more than returns to certification. 
AA imp:,rtant theme underlying our analysis was that education does not 
bestow its advantages equally across all groups in society. In particular, 
the - differences betv1een the Australian -and Overseas born have been 
emphasised. 'There are substantial differences between the Australian and 
Overseas born with respect to the effect of education up:,n unemployment, 
future income and social status. These differences tend to be smallest at 
the school leaving age of 16 years. 
With respect to unemployment, migrants . gain little from extra 
education; the relationship between unemployment rates and school leaving 
age for the Overseas born lS quite flat. The Australian born . gain 
considerable reductions in unemployment rates from additional years of 
education; their unemployment rate - school leaving age relationship is 
quite steep. The unemployment rate of the Australian born relative to the 
Overseas born is higher at early school leaving ages and lov-Jer at late 
school leaving ages. 
With respect to income gains, the pattern of incremental returns to 
education for the Australian and Overseas born differ in an imp:,rtant way . 
Incremental returns to additional years of education beyond the school 
leaving age of 16 years are, in many cases, considerably less for the 
Overseas born than for the Australian born. Incremental returns to the 
early years of schooling are reasonably similar for the Australian and 
Overseas born. 
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At each education level migrants enter occupations in different 
proi:ortions to the Australian born. '!he social standing of the 
occupational mix at various education levels was measured using the A.N.U. 
status attainment score. Like the Australian born, better educated 
migrants enter occupations which have a higher social standing. Ho\vever, 
the average status attainment score for migrants is less than for the 
Australian born at each education level. Up to the school leaving age of 
16 years, additional years of education are associated with ·a narrowing of 
the gap between the average status attainment scores of the Australian and 
Overseas born. Additional years of education beyond 16 years, however, are 
associated with a widening. In other VvDrds, the returns to education in 
the form of upward social mobility appear to differ between the Australian 
and Overseas born: the Overseas born gaining relatively between the school 
leaving ages of less than 16 years and 16 years, and the Australian born 
gaining bet\veen the school leaving age levels of 16 years and greater than 
16 years. 
As demonstrated in Chapter 6, these different labour market 
experiences of the OJerseas and Australian born generally are not 
attributable to different links bet\veen education and occupations. '!he 
implication of this is that the tVYD groups have a different labour market 
performance within each occupation - i.e., migrants tend to be 
over-represented in the inferior jobs within each occupation, and further, 
they are less likely to be promoted to superior jobs (within each 
occupation) as their education level increases. 
Most studies of the rate of return to schooling do not include 
earnings during the schooling period. However, recent trends in the 
Australian Labour market suggest that student income may be imi:ortant. In 
Chapter 3 we found that, under the assumption that students VvDrk full-year 
part-time, inclusion of student income in the rate of return calculation 
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increased the internal rate of return to schooling by t¼D to three 
percentage fX)ints. 'Ihus, earnings during the period of formal schooling 
could have a maJor influence on the return to education, and therefore 
perhaps on the investment decision. In Chapter 7 our examination of 
part-time employment by teenagers enrolled at school full-time revealed 
that, in general, the overlap jobs tend to be taken up by all groups. 'Ihis 
was taken to imply that if the number of overlap jobs increase, no one 
socio-economic group will exhibit relative increases in their return from 
education, and consequently, in their investment or schooling behaviour. 
The pattern of school participation was also examined. Estimates of 
the impact of family income, labour market conditions, religious 
denomination, foreign origin, locality and teenage income on the school 
participation rate of various groups were obtained. 'The results suggest 
that family income is the most imfX)rtant determinant of school 
participation. Unemployment rates were also found to be imfX)rtant. In our 
01.5 estimates we found, holding family income constant, that the effect of 
an increase 1n unemployment was to encourage ¼DUld-be school leavers to 
postpone their entry into the labour market and remain at school. However, 
when we allov-1ed the unemployment rate increase to influence the level of 
family income (2S1.5 estimates), we found an apparent reduced capability on 
behalf of the family to support teenagers at school. 'Ihe net effect in 
this instance was for an increase in the unemployment rate to lead to a 
reduction in the school participation rate. 'This latter result is contrary 
to conventional wisdom. 
A nunber of the influences of education on the labour market require 
further research in the light of our findings. For example, we find the 
rate of return to fX)St-school investment and to trade qualifications to be 
extraordinarily high {= around 40 per cent in some cases for fX)St-school 
investment and even higher for trade qualifications). our rates of return 
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to r:ost-school invesbnent are similar in magnitude to those calculated for 
post-school invesbnent in Britain by Psacharor:oulos and I..ayard (1979). The 
highly profitable nature of trade qualifications in Australia has 
previously been documented by Selby Smith (1975). Such high returns on 
these invesbnents is suggestive of market imperfections and associated 
rents to individuals with accumulated stocks of the particular human 
capital. In the case of trade qualifications the high rate of returns may 
reflect government policy of subsidising apprenticeship training and the 
policy of industrial tribunals which has lead to apprentices' wages rising 
relatively in recent years. Further investigation of these issues is 
warranted. 
Our study also established several (sometimes large) differences 
between the labour market performance of the Australian and O.Jerseas born. 
The reasons for these differences remain to be firmly established. Labour 
market differences between males and females is also another issue which, 
althoi..:gh not stressed in this thesis, have been demonstrated to be of 
imr:ortance (see Chapter 6 for example). Finally, our analysis of 
occupational segregation indicated several areas requiring further detailed 
research: the determinants of occupational choice, the age pattern of 
occupational segregation, and the association between 
education within and across occupations. 
earnings and 
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APPENDIX l.A 
RECENT TRENDS IN THE TEENAGE LABOUR MARKET 
This chapter briefly reviews the major features of the teenage labour 
market in recent years. It outlines the major changes which have occurred, 
and points to the links which appear to exist betv.ieen the labour market and 
the schools sector. 
Teenage Labour Demand 
The measure of labour demand used is total 1 employment. Table 1.1 
presents numbers employed at August of each year from 1971 to 1981. 
TABLE 1.1 
TEENAGE EMPLOYMENT 
YEA~ 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 
MALES: 322.3 312.1 335.2 326.3 324.4 326.1 332.1 332.9 342.8 350.1 357.7 
FEMALES: 201.3 301.0 301.8 299.6 291.2 280.9 286.4 297.9 274.9 300.9 294.3 
Source: The Labour Force (Catalogue No. 6204.0, various issues) 
In 1971, 322 300 teenage males (57.5 per cent of the population) and 
291 300 females (52.4 per cent of the population) were employed. By 1976, 
male employment had increased slightly to 326 100 (52.6 per cent of the 
population) but female employment had dropped to 280 900 (46.0 per cent of 
the population). In 1981, 357 700 teenage males (55.1 per cent of the 
population) and 294 300 females (47.3 per cent of the population) v.iere 
employed. 
1. One alternative definition of labour demand 1s employment plus 
vacancies. Gregory and D..lncan (1980) argue that the tw::> measures yield 
similar conclusions. 
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AlthoU3h nunbers employed did not substantially increase during t he 
seventies, teenage employment was buoyant relative to past experience. To 
illustrate this, Gregory and Duncan (1980) fit trend lines to teenage 
employment over the period 1964-1973 and use the fitted lines to predict 
employment levels for 1974-1978. 'Ihey report an absence of clear evidence 
of 'unusually depressed' employment opportunities relative to past 
experience. 
But M1ilst total nLinbers employed may have remained reasonably static, 
the - distribution between full time and part time opportunities has been 
changing, especially for females. 'Ihe percentage of teenage employment 
which is part time is listed in Table 1.2. 
TABLE 1.2 
PERCENTAGE OF TEENAGE EMPLOYMENT WHICH IS PART 
TIME EMPLOYMENT: SELECTED YEARS 
Year 
(Aug) 
Males Females 
------------------------------------------------
1964 
1971 
1976 
1978 
1980 
1981 
4.45 
7.79 
12.57 
17.33 
17.79 
18.06 
5.99 
8.71 
19.44 
23.56 
27.02 
27.35 
------------------------------------------------
Source: The Labour Force (Catalogue No. 6204.0, 
various issues) 
Since 1976 31 600 new male jobs and 13 400 new female jobs have been 
created. 75 per cent of the male jobs were part time opportunities. 'Ihe 
female figure is the net outcome of a LOSS of 12 500 full time jobs and the 
addition of 25 900 part time jobs. 
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To some extent this reflects the different rates at \J1ich the economy 
has been generating full time and part time job opp:Jrtunities during the 
1970's - the percentage of total male employment \J1ich 1s part time rose 
from 3.02 per cent 1n 1971 to 5.48 per cent in 1981, while that of female 
employment rose from 25.72 per cent to 35.76 per cent. 
But it also reflects an increased share of teenagers 1n part time 
employment. Teenage males accounted for 29.16 per cent of total male part 
time employment in 1981, a 6.81 percentage p:Jint increase over their 1971 
share~ For females, the period 1971-1981 saw the share of total part time 
jobs held by teenagers rise from 5.52 per cent to 9.74 per cent: 
percentage p::>int increase. 
a 4.22 
An imp:Jrtant feature of the growth in the teenage part time employment 
market is the high prop::>rtion of teenagers holding part time jobs who also 
attend school. At June 1971, 44 per cent of teenage males and 34 per cent 
of teenage females who were employed part time also attended school. By 
June 1976, the percentage of teenagers employed part time \J1o were 
simultaneously enrolled at school had increased to 53 per cent for males 
and 45 per cent for females. 
'Ihe increased prop::>rtion of part time jobs being filled by teenagers 
at school full time has been traced 1n part to an institutional aspect of 
the Australian economy, namely the level of, and income provisions attached 
to, unemployment benefits. 2 It has also been suggested that the increased 
prop::>rtion of teenagers holding part time jobs \J1o also attend school may 
be the result of technology and taste changes i.J1ich have provided employers 
with an incentive to create jobs of very short hours outside of school 
class times \J1ich appeal to school attenders (eg: jobs in the take-away 
food industry) • 
2. See Gregory and D.mcan (1980). 
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Institutional Aspects 
There are tv,,0 institutional changes to v.hich we draw attention. 'Ihe 
first 1s the changing levels of unemployment benefits for teenage groups, 
and the second is the 'equal pay' decisions for females. 
Unemployment benefits have generally been paid to teenagers at t¼D 
separate rates: one rate for 18 to 20 year olds and a lower rate for 16 
and 17 year olds. Prior to 1970 the real value of these benefits did not 
substantially alter. But during the first half of the 1970's the real 
value of unemployment benefits increased quite dramatically, especially for 
16 and 17 year olds: between 1971 and 1975 the real value of unemployment 
benefits for 16 and 17 year olds increased five fold and that for 18 and 20 
year olds four fold. Since 1975, however, the real value of unemployment 
benefits has fallen. 'Ihese features can be seen clearly in Table 1.3 which 
presents the level of benefits at June of each year in money and 
constant (1971) price terms. 
TABLE 1. 3 
UNEMPLOYMENT BENEFITS 
SINGLE TEENAGERS 
Year Current Value Constant Price Value (June) 15 & 17 18-20 16 & 17 18-20 
------------------------------------------------------------
$ $ $ $ 1971 4.50 6.00 4.50 6.00 
1972 7.50 11.00 7.06 10.36 
1973 21.50 21.50 18.71 18.71 
1974 26.00 26.00 19.77 19.77 
1975 36.00 36.00 23.41 23.41 1976 36.00 41.25 20.85 23.89 
1977 36.00 43.50 18.38 22.20 
1978 36.00 51.45 17.03 24.33 1979 36.00 51.45 15.64 22.36 
1980 36.00 51.45 14.12 20.17 1981 36.00 53.45 12.99 19.29 
-------------------------------------------------------------
Source: Deparbnent of Social Security. 
Four Weekly Summary of Statistics 
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There are eligibility requirements attached to the receipt of 
unemployment benefits, and many of these ~re altered during the 1970's. 
For example, in January 1976 the waiting period before individuals who had 
quit a . previous job became eligible to receive unemployment benefits was 
extended from 1 week to 6 weeks. Furthermore, the 'other income' condition 
was changed in November 1980. Until then, a condition attached to the 
receipt of full unemployment benefits was that the teenage receipient 
should not have other \veekly income in excess of $3. For each $1 in excess 
of $3, the unemployment benefit was reduced par i passu. Since November 
1980, unemployment benefits for 16 and 17 year olds have been reduced by 
fifty cents for each $1 of other income bet\veen $3 and $40. 
Such changes in the level of, or the conditions of eligibility for, 
unemployment benefits may exert a major influence upon the labour market. 
A nunber of authors have examined the effects of unemployment benefits upon 
. 
various aspects 
Paterson (1979) (1980), 
of the 
Gregory 
teenage labour market, 
and Paterson (1980) , 
among 
Gregory 
them 
and 
Duncan (1980), Merrilees (1980). A consensus of opinion is yet to emerge 
from this research - see Merrilees (1980) for a review. 
The second institutional change concerns female wages. 
In 1969 the Federal Arbitration and Conciliation Commission handed 
down its 'equal pay for equal M)rk' decision. Following this decision 
females employed in jobs where the M)rk was neither traditionally male nor 
female ¼Ould (when the decision was fully effective in January, 1972) 
receive the male rate of pay. However females M)rking in the traditionally 
female jobs M)Uld continue to receive the female rates of pay. 
The inequality within the female M)rkforce resulting from the 
Commission's 1969 ruling was to be removed by the 1972 'equal pay for M)rk 
of equal value' decision. This decision meant that award rates for all 
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work were to be considered without regard of the sex of the employee. By 
1975, wage discrimination on the basis of sex was no longer to be a feature 
of institutional wage determination in Australia. P..s a result of the t\\Q 
'equal pay' decisions, the ratio of adult female miniml.IDl award rates to 
those of males rose from 71.0 per cent in 1958 to 92.0 per cent in 
1975 (see Treasury Economic Paper No. 4, Table 4.4). 
The increase in female earnings following the equal pay cases may be 
viewed as an exogenous increase in the rental rate on hl.IDlan capital 
received by females. P..s such it should -have an imp:>rtant impact on 
schooling and labour force participation decisions (see Chapters 2 and 8). 
Teenage Unemployment 
The severity of the current teenage unemployment problem is evident 
from Table 1. 4. 
TABLE 1. 4 
TEENAGE UNEMPLOYMENT AND RATIO OF TEENAGE UNEMPLOYMENT 
TO ADULT UNEMPLOYMENT 
Year Males Females 
(AU3) UR(T) UR(T)/UR(A) UR(T) UR(T)/UR(A) 
-----------------------------------------------------------
1954 2.1 3.7 3.6 2.0 
1971 3.2 3.2 4.3 1.9 
1972 5.6 3.5 5.9 1.8 
1973 4.6 4.6 4.9 2.1 
1974 5.0 3.6 6.7 2.3 
1975 10.8 3.9 15.1 3.1 
1976 12.7 4.2 15.8 3.5 
1977 15.8 4.5 20.3 4.1 
1978 16.5 3.8 17.2 3.0 
1979 14.7 4.0 20.4 3.8 
1980 14.8 3.8 18.9 3.5 
1981 11.2 2.8 17.1 3.1 
Source: The Labour Force (Catalogue No. 6204.0, various issues) 
Note: UR (T) - Teenage Unemployment Rate 
UR(T)/UR(A) = Ratio of Teenage to Mult Unemployment Rates 
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During the 1950's teenage unemployment rates varied between t~ and 
four per cent. But during the 1970's, and especially since 1974, the rates 
have been much higher. At present (1981) 11.2 per cent of the male 
~rkforce and 17.1 per cent of the female ~rkforce are unemployed. 'Ihese 
unemployment rates are more than three times the unemployment rates 
experienced by teenagers in 1971. 
Comparing the teenage and adult unemployment rates, we find that the 
relative p::>sition of teenagers deteriorated from 1971 to 1977, but since 
then has tended to improve. 
Teenage Labour Supply 
From 1964 until around 1971 there was a steady downward trend 1n the 
labour force participation rate of teenagers (see Figure 1.1). 'Ihus 
between August 1964 and August 1971, the participation rate of males fell 
from 67.7 per cent to 59.4 per cent. Over the same period the 
participation rate of females fell from n4.l per cent to 54.7 per cent. 
Between 1972 and 1974 the participation rate stabilised, and since 
1974, the percentage of 15-19 year olds participating in the labour market 
has tended to increase. At August 1981, 62.0 per cent of teenage males and 
57.0 per cent of teenage females were participating in the ~rkforce. '!his 
represents an increase of 3.7 percentage p::>ints in teenage male labour 
supply between 1974 and 1981, and a 2.5 percentage p::>int increase in 
teenage female labour supply over the same period. This dramatic change 1n 
teenage labour supply behaviour has been analysed by Gregory and 
Duncan (1980). '!hey point to changes in the schools sector as an imp::>rtant 
strand in the explanation of the change in teenage labour supply. 
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The schools sector has attracted very little attention in the 
Australian literature, a remarkable feature in view of the profound changes 
which this sector has undergone. Consequently, a detailed description of 
these changes is presented. 
1he Schools Sector 
Figure 1.2 presents school participation rates by age from 1962 to 
1980. 
Directing our attention first at 15 and 16 year olds, we note that over the 
sub-period 1962-1972 there is a steady upward trend in the school 
participation rates of both males and females. On average, an annual 
increase of around 2.2 per cent was recorded in the 15 year old male 
participation rate. 'Ihe 16 year old male participation rate increased at 
an even higher growth rate, 3.8 per cent per annum. For females, the 
participation rate of 15 year olds increased at around 3.3 per cent per 
annun, and that of 16 year olds at around 5.6 per cent. By 1972, 81.0 
per cent of 15 year old females and 50.9 per cent of 16 year old females 
were attending school. A slightly higher prop:,rtion of males attended 
school: 83.7 percent of 15 year olds and 57.8 per cent of 16 year olds. 
Discussion of the participation rate of 17 and 18 year olds 
necessitates a brief digression on organisational changes within the 
secondary schools system. 3 All States reorganised secondary education 
during the period we are reviewing. For example, in 1953 the New South 
Wales State Government app:,inted Dr. H.S. Wyndham to chair a committee to 
3. 'Ihe school participation rate of 18 year olds is defined as persons 
aged 18 and over enrolled at school as a prop::,rtion of the total 
p::>pulation of 18 year olds. 
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review the education system and to make recommendations on changes deemed 
necessary. The maJor recommendations of the Wyndham Committee were that 
the full secondary course should be extended by one year and that the 
curricult.rn should be revised so as to provide education of a broad, general 
character for those pupils unlikely to proceed to higher education. These 
recommendations were adopted in the F.ducation Act (November 1961) and are 
reflected in the sharp upward step in participation rates of 17 and 18 year 
olds between 1966 and 1967. Thus this rise in participation rates is 
attributable partly to organisational changes and .partly to behavioural 
reactions to the new school curriculum.-
Apart from the changes which occurred around 1967, the school 
participation rates of 17 year old males is characterised by an average 
annual growth rate of around 5 per cent over the 1952-1972 period, and that 
of 17 year old females, 8 per cent. The annual in~rease in the school 
participation rate of 18 year olds was around 4 per cenl for males and 8 
per cent for females. By 1972, 34.0 per cent of 17 year old males and 12.4 
per cent of 18 year old males were attending school, compared with 26.5 
per cent of 17 year old females and 6.3 per cent of 18 year old females. 
However 1972 marked the end of an era. The school participation rates 
of males fell between 1972 and 1974. And whilst they have tended to rise 
since 1974, they have done so at a rate of growth far less than that 
achieved during the pre 1972 period. Compared with this, the school 
participation rates of females merely levelled off slightly between 1972 
and 1974, and since 1974 have been characterised by a strong upward trend 
similar to that of the 1960's. The result of these post 1972 changes 1s 
that for 15, 16 and 17 year olds proportionately more females now attend 
school than do males - whereas 88.6 per cent, 59.5 per cent and 33.1 
per cent of 15, 16 and 17 year old females respectively were attending 
school in 1980, the comparable figures for males were 86.7 per cent, 56.1 
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per cent and 28.2 per cent. 
For 18 year olds, we see from Figure 1.2 that there has been a 
pronounced closing of the gap between the male and female school 
participation rate since 1972. In 1980, 7.n per cent of 18 year old males 
and 7.5 per cent of females -were attending school. 
These changes in the schools sector are one of the maJor reasons for 
the post 1971 increases in labour supply. 
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APPENDIX 2.A 
THE MINCER ESTIMATING EQUATIONS 
Substituting the linearly declining investment ratio into the earnings 
capacity equation gives: 
ln Et = ln E0 
Integrating yields 
r.S + g. r(k0 - b.j)dj 
J=S 
2 
+ r.S + g.kcf - g.bJ /2 
where J = years of labour market experience(= t - S). 
By definition, 
Therefore 
Thus, 
= ln E
0 
+ ln 
2 + r.S + g.k0.J - g.J /2 
[1 - k0 + .J] 
<A-1> 
<A-2> 
<A-3> 
<A-4> 
<A-5> 
The function ln [1 - k0+ b.J] can be approximated using a second order 
Taylors series expansion, allowing the net earnings equation to be 
estimated in this instance by the following parabolic equation. 
ln Yt =a+ b1s + b2J + b J2 3 + V <A-6> 
where 
a = ln E0 - k0 (1 + k0/2) 
bl = ..... .L 
b2 = g.k0 + b(l + k0) 
b3 = -0. 5 (g.b + b2) 
The alternative specification wherein the investment ratio declines 
exponentially may be approximated by the following estimable form with the 
aid of a Maclaurin series expansion. 
2 ln Yt =a+ b1S + b2.GJ + b3.GJ + u 
where 
-cJ 
G = e J 
a= ln E0 + g.k0/c 
b1 = r 
b2 = g.k0/c - k0 
b = -k 2/2 3 
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APPENDIX 3.A 
DATA ADJUSTMENTS: RATE OF RETURN CALCULATIONS 
This appendix lists our treatment of various complications to the rate 
of return calculations. 
1. Taxation: 'llie 1976 Census income question was directed at before tax 
income. In the calculation of the private rate of return an adjustment 
is therefore made for income tax liabilities. Presumably, current 
educational choice ~uld be made upon the present tax structure. 'Ihus, 
a tax structure comprising a tax exempt zone and three tax brackets (as 
we have at present) forms the basis of the adjustment factor. 'Ihe tax 
brackets are purged of tax indexation decisions so that the tax 
brackets might appropriately be applied to 1976 nominal incomes. 1 No 
explicit allowance is made, however, for ·income ta~ deductions/rebates. 
This may impart a dovJnward bias to the calculations. For example, 
higher income persons have higher levels of concessional expenditure 
(higher life insurance, superannuation contributions, local government 
rates on sole residence). 
As the Australian income tax scales have a threshold income level 
below which no income tax is paid, adjusting for income tax penalises 
future benefits more heavily than foregone earnings. 'Ihe income tax 
adjustment tends to lower the rate of return to education below that 
calculated under no tax or proportional tax assumptions by 2-3 
percentage points. 
2. Costs of Education: 'Ihe Federal Government abolished fees at 
universities, colleges of advanced education and technical colleges 
from the beginning of 1974 onwards. Hence the main costs to students 
1. An preliminary version of Chapter 3 (Centre for Economic Policy 
Research, A.N.U. Working Paper Number 25) presented rates of return 
calculated on the basis of 1978/79 nominal tax rates. Generally there 
are only small differences bet~en the rates thus calculated and those 
presented in Chapter 3. 
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of full-time attendance at these institutions are foregone earnings and 
non-fee direct costs (eg: 'compulsory' union fees, expenditure on 
books, stationery). An estimate of median student expenditure on these 
items in 1974 was gained from the Department of E.ducation (1975). 'Ihis 
estimate was adjusted for changes in the consumer price index to give a 
value of the costs in 1976 of approximately $275. 
The value of earnings foregone may be approximated by the earnings 
of individuals not undertaking the incremental year(s) of education. 
-Offsetting these foregone earnings is the value of financial assistance 
received under schemes such as the Tertiary E.ducation Assistance 
Scheme, teacher training schemes and other State Government, Federal 
Government and private company sc0olarship schemes, as well as income 
from part-time employment and from gifts._ Student income data for 1974 
are available from the Department of E.ducation (1975). 'These were 
adjusted by the percentage change in the maximum value of benefits 
under the Tertiary E.ducation Assistance Scheme to estimate student 
income by age for· 1976. 'These income figures were then subtracted from 
the foregone earnings to give net foregone earnings. 
3. Income data: Income was defined in the Census as including wages and 
salaries, overtime, child endownent, pensions, superannuation, tips, 
gratuities, business or farm income, interest and scholarships. In an 
attempt to minimise the biases stemming from this definition of income 
(eg: non-human wealth tends to be correlated with human wealth), the 
analysis was repeated for various populations, for example all employed 
persons, wage and salary earners, all persons in paid employment. 'Ihis 
experimentation had a miniscule effect on the calculated rates of 
return. Results in this Chapter are for persons in paid employment. 
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The Census Income question referred to v-1eekly incomes. 'Ihe annual 
income data published by the A.B.S. were calculated (by multiplying by 
52) from the answer to this question. Hence the justification for our 
adjustments for unemployment and participation rates. 
Census questionaire resfX)ndents v-1ere asked to rep:)rt their income 
in a specified series of dollar ranges. We assume the mean income in 
each range is the midp:)int, except in the case of the open-ended upper 
range (over $18 000) ¼here we specify a mean of $25 000 and in the case 
-of the lowest range (less than $1 500) -where v-1e specify a mean of 
$1 000. 
'Ihe rate of return to p:)St-secondary education is sensitive to the 
mean income value chosen for the $18 000 and over income interval. Our 
choice of $25 000 as the mean for the open terminal 9roup may be 
comp:1red with Treadgold's (1980) assumption of $27 000 and the 
assumption of $25 000 made by Maxwell and Peter (1980) and 
Jones (1981b). Calculations from the 1973 Income Survey 
(Income Distribution, 1973-74, Part 3, Catalogue No. 6505.0; Table 
25) reveal that $25 000 would be an appropriate mean for 'married 
couple income units'. \AJhether the mean for personal income (the 
measure used in our study) differs substantially from the mean for this 
married couple income concept could not be determined. 
'Ihe average income for each five year age interval was calculated. 
We assume that this income is earned by individuals of average age in 
each age group. Income figures for other individual ages were then 
interp:)lated using the following weighting factors: 
1. for ages 15-24, the ratio of average income at each age to the 
average income for the five year age interval. 'These ratios were 
calculated from 1976 Census Matrix Tape MTX36(B). 
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2. for ages over 24, a simple linear weighting of the average income 
for each five year age group. 
4. Time Periods: We assume that students take three years to complete a 
diploma or bachelor degree, an additional year to complete a graduate 
diploma, and an additional tw:> years to complete a higher degree (eg: 
Masters, PhD). 
Individuals are assumed to retire at 60 years of age irrespective 
of educational attainment. The sensitivity of our calculated rates of 
return to this assumption will be a function of the size of the rate of 
return itself. 
5. Mortality Probabilities: No adjustment is made for the different age 
specific probabilities of death at the various educational attainment 
levels. OJerseas studies which have made a mortality adjustment find 
it to have a negligible effect on rates of return. 
6. Consumption Benefits: No attempt is made to quantify the consumption 
benefits of education. Accordingly, our rates of return refer only to 
the investment comp:>nent of education. As a p:>rtion of the costs of 
education are associated with the consumption aspect, our rates of 
return will understate the true rate of return. 
7. Participation Rates and Unemployment Rates: Participation rates and 
unemployment rates by education level for five year age groups were 
obtained from 1976 Census Matrix Tape MTX32. Rates for individual ages 
were derived using the same method as for income. 
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APPENDIX 3.B 
RATES OF RETURN AND SCHOOL ENROLMENTS: AN ANALYSIS 
Recall Figure 2.1 of Chapter 2. This portrayed a pos i t ive 
relationship between the percentage of any demographic group enrolled at 
school and the rate of return they expect 
Becker (1964,p.95) terms this a supply schedule. 
Rate of 
Return 
from that education. 
% Enrolled 
The position and elasticity of the above curve will presumably be 
determined by factors such as taste, availability of finance and attitudes 
towards risk. Generally speaking, the curve for disadvantaged groups 
should lie to the left of that for more affluent groups. 
Assume that the supply curve is fixed at S. Then, should the rate of 
return to schooling fall, we v.Duld expect a lower percentage of the group 
v-Duld be enrolled at school. Accordingly, following the fall in the rate 
of return to schooling for males between 1969 and 1976, the percentage of 
15-19 year old males enrolled at school should have declined. Indeed, t his 
is what happened! 
Now consider the differences 1n school enrolments of various 
demographic groups in 1976, These are given in Table 3.11. 
-
-J 
TABLE 3.11 
% 15-19 YEAR OLDS ENROLLED AT SCHOOL 
1976 
Australian Born 
Overseas Born 
Males 
39.77 
43.37 
Females 
38. 34 
38.39 
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'When discussing Table 3.1, we r:ointed to the differences 1n the rates 
of return obtained by Australian and Overseas born students. In the case 
of the 'school leaving age 15 - school leaving age 16' choice, Australian 
born males receive a higher rate of return (1.20 percentage p,ints higher) 
than the Overseas born. 'Ihe opposite finding prevailed for females: the 
rate of return for Overseas born females was 7.10 per cent and that for the 
Australian born 0.9 of a percentage p:,int lower, 6.20 per cent. our 
examination of the 'school leaving age 16 - school leaving age 17' choice 
found that the returns received by the Australian born exceed those 
received by the Overseas born. 'Ihe difference was 3.25 percentage p:,ints 
for males but only 1.20 percentage p:,ints in the case of females. 
For males, the school enrolment and rate of return data are clearly 
incompatible with there being identical supply curves for the Australian 
and Overseas born. If there is a deterministic relationship between rates 
of return and school enrolments then the relationship for the Overseas born 
must lie to the right of that for the Australian born. 
For females, the assumption of identical supply curves may be 
reasonable. 
Is there any justification for supposing this to be an approximate 
description of reality? 
Let us assume that Australian born males and females have identical 
supply curves. Further, assume that, ceteris paribus, the supply curve for 
Overseas born males and females lies to the left of that for the Australian 
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born. Then, the above finding implies that migrants place a (much) higher 
premit.nn upon educational attainment for their sons than for their 
daughters. Such a premit.nn may be associated with non-monetary factors. 
It is generally believed that migrant groups regard education as a 
path to upward social mobility. And Sturman (1979) notes that the 
generally higher aspirations for their children's education level of 
non-English speaking migrant families do not extent as strongly for females 
as for males. 
'Ihus, one can say that the evidence in this paper is not inconsistent 
with the literature (eg: Sturman). But without further knowledge of the 
relative p:>sitions of the supply curves for various demographic groups, we 
cannot, on the basis of our rate of return calculations, make confident 
predictions of relative demands for education. 
- I 
J 
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APPENDIX 5.A 
DESCRIPTION OF VARIABLES USED IN CHAPTER 5 
I. DESCRIPTION OF THE VARIABLES USED IN SECTIONS 5.II-5.VI 
1. Birthplace: 1976 Census Matrix Tape MTX09 contains 107 birthplace 
classifications. For the analysis in Section 5.VI these vJere regrouped 
into the following regions: Australia; U.K. and Ireland; Southern 
Europe; Northern Europe; Eastern Europe; Arabic Nations; United 
States of America and Canada; Asia; Remainder. 
2. School Leaving J,qe: 'The school leaving age classification used is 
12-19 years, both ends being open. Only persons who have left school 
are included in the analysis. 
3. Period of Residence: After considerable experimentation this variable 
was regrouped from the MTX09 classification into the following 
intervals: under one year; one to four years; five years or more. 
It refers to OJerseas born persons only. 
4. Marital Status: A three-way classification is used: single; married; 
divorced, separated and widovJed. 
5. C.Ualifications: We distinguish betvJeen six levels of qualifications: 
Higher Degrees (eg: Masters, PhD); Graduate Diplomas; Bachelors 
Degrees; Diplomas; Trade or Technical Qualifications; no 
qualifications. 
5. Locality: 'Ihis is defined according to residence in the Capital City 
Statistical Division of each State or the Australian Capital Territory 
(referred to as MetrofX)litan) or otherwise (Non-Metrop:)litan). 
- ~ 
I 
I 
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In addition to the sets of individuals indicated 1n the above 
description as having been excluded from the analysis, any groups for whom 
either one or more of the characteristics used was either not stated or 
inadequately described on the Census form ~re also excluded. 
There are only minor differences bet~en the unemployment rates of the 
various age groups 1n this modified data set and the rates presented in 
Table 5.1 which refer to the total population. For example, the 
unemployment rate of 25-29 year old Australian born males is given as 3.21 
per -cent in Table 5.1. After the above exclusions, it is 3.23 per cent. 
II. DETAILS OF DATA USED IN SECTION 5.VII 
In addition to the features of Census Matrix Tape MTX36 discussed 1n 
the text, these data differ from the Tape MTX09 data in LVYD respects. 
First, the birthplace classification is a simple Australian born/Overseas 
born dichotomy. Second, a dichotomous marital status classification, 
married/not-married, is used. 
I 
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APPENDIX 5.8 
ESTIMATION METHOD 
We specify that the unemployment count in each of the cells of the 
cross-classification is generated by a binomial distribution. 
Let U. = TT . W. + E:. 
1 1 1 1 
U. - S (W. , TT.) 
1 1 1 
where U. = the nunber of persons unemployed out of the sample \vOrkforce 1 
w., 
1 
TT.= probability of being unemployed given that you belong to 1 
YX)rkforce W. , 
1 
E:. = binomial deviation from expectation. 
1 
With the binomial distribution, 
TT. (1-TT.) 
l l Var ( TT.) = 
1 w. 
l 
That is, for low v.0rkforce size, the probability of being unemployed 
1s not tied dovJO (relatively high variance); a characteristic displayed by 
the data used. 
'Ihe probability of observing 
\vOrkforce W. may be expressed as: 
1 
T,,J. U. 
u. 
1 
persons unemployed out of a 
( i) i(l- )w.-u. (U.;W., TT .) = U TT. TT. l l 
l l l . l i _· 
TT = 0, 1, 2, 
-i • • • I w • l l 
Asst.nning our observations to be independent, then the joint density 
function of the sample of unemployment counts may be written as: 
N W u W.-U. 
rr [ (ui) TT. i(l- TT .) i i <l> 
. l . i i i= l 
and the log likelihood function as: 
N 
L = I U. ln TT . + (W.-U.) ln(l- TT. )] + constant <2 > 
i=l l l l l l 
I 
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To link TT . to our data, we asst.nne that it 1s a function of a linear 
1 
combination of the unknown parameters, B·. 
J 
TT ,= 1JJ (Y) = 1JJ ( I B.X.) 
l j J J < 3 > 
To constrain the predicted values of TT. to 
1 
lie within the (0, 1) 
interval, we use the logit transformation: 
or 
1JJ (Y) 1 TT . - -
-i: s .x. l 
1 + e 5 J J 
TT . 
ln ( l ) - I s .x. 1-TT, J J J l 
Substituting <4> into <2> we get 
N 
L = I ui ln[~(Y)] + 
i=l 
(W.-U.) ln[ 1-~J(Y)] 
l l 
<4 > 
< 5 > 
< 6 > 
'Ihe Maximt.nn Likelihood method of estimation involves choosing those 
values A of S. 
J 
(as estimators for B . ) 
. J which maximise 
A 
<6>. 'Ihese 
estimates of the parameters B . are those values of S· which ¼Duld most J J 
likely generate the observed sample of unemployment counts~ 
'Ihe equations in Sections 5.II, 5.III, 5.VI and 5.VII were estimated 
using the GLIM program [see Nelder and Baker, (1978)]. 'Ihis program uses 
the Newton-Rapson technique with expected second derivatives 1n the 
nunerical solution of the maximising problen. 
Likelihood-ratio tests were constructed to compare alternative models. 
Stoµ-ier and Meyburg (1979), Chapter 15 has a good discussion of this test 
procedure. All models presented satisfied a likelihood ratio test of their 
explanatory power. 
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PRESENTATION OF RESULTS 
Equation <4> is non-separable 1n the independent variables; t he 
effect of the independent variables on the probability of being unempl oyed 
is a function of the probability itself - the partial derivative ::. being 
J 
equal to n (l-n)S .• 
J 
Whilst this is an intuitively appealing feature of 
the estimated model, it does mean that care needs to be exercised 1n the 
interpretation of our results. For example, when dummy variables are 
associated with large coefficients, the partial derivatives are difficult 
to interpret. 
'Thus, rather than proceed by evaluating this partial derivative at, 
say, the mean unemployment rate, we prefer to use equation <4> to derive 
predicted unemployment rates for the control and comparison groups (eg. no 
qualifications and trade qualifications), with the difference bet~en the 
tv-.0 being interpreted as the effect of the independent variable (eg. 
possession of trade qualifications) upon the unemployment rate. It is 
these predicted differences in the probabilty of being unemployed which 
appear in Tables 5.2, 5.3, 5.4, 5.7, 5.8, 5.9, 5.13, 5.17 and 5.18. 
The significance levels reported in the tables refer to the B .'s 1n 
J 
equation <4>. 'Ihe critical values used in our tables have been taken from 
the standard normal 
I 
I 
I 
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APPENDIX 5.C 
DEC0'1POSITION OF THE UNEMPLOYMENT RATE DIFFERENTIALS BE'IWEEN AUSTRALIAN 
AND OVERSEAS BORN TEENAGERS BY COUNTRY OF ORIGIN. 
Using the methodology outlined 1n Section 5.V, the estimated 
unemployment rate equations may be used to decompose the unemployment rate 
differentials of Table 5.12 into components due to: 
1. different endownents of attributes, 
_ 2. different relationships bet~en unemployment rates and attributes, 
3. the residual effect of birthplace. 
Table 5.19 presents the decomposition of the unemployment rate 
differential. 
Age 
Group 
TABLE 5.19 
DECC1'1POSITION OF UNEMPLOYMENT RATE DIFFERENTIALS BE'IWEEN 
AUSTRALIAN AND OTHER BIRTHPL~CE GROUPS, 15-19 YEAR OLDS 
Raw Unexplained Different Different Un-
Differential Shift Endownents Employment Rate (Table 5.12) A F Ia~(x~-x~) Equations ( a o-ao) -F A F 
. J J J L X. ( a . - a .) J ~ J J J 
--------------------------------------------------------------~------------
1. MALES. 
England 1.6 2.1 -0.2 -0.8 
U.S.A. 4.5 11.4 -2.0 -1.7 
s. Europe -1.3 
- 0.4 -0.l -1.9 
N. Europe -0.7 
- 2.8 -0.5 1.5 
E. Europe 2.2 3.1 
-0.1 -1. 5 
Arabic 3.6 7.8 0.3 -2.7 
Asia 0.9 1.5 -0.9 0.5 
2. FEMALES. 
Eng l and 2.6 1.6 -0.8 1.0 
U.S.A. 2.1 6.3 
-2.0 -2.9 
s. Europe 
-1.4 0.1 
-1.1 -0.3 
N. Europe 3.5 5.1 
-1.2 - 0.9 
E. Europe 3.1 9.9 - 0.9 -2.7 
Arabic 5.9 8.9 - 0 .8 -1. 6 
Asia 2.0 5.7 
-2.1 - 0.9 
--------------------------------------------------------------------------
i 
I 
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Column 1 lists the unemployment rate differential between Aus tralian 
and foreign born from Table 5.12. Column 2 is the differential that is 
unexplained by different attributes or different relationships beti..veen 
unemployment rates and attributes. In most cases the raw differential of 
column 1 is exceeded by this unexplained shift. 
Column 3 lists the effects on the unemployment rate of the different 
endownents of attributes possessed by the different teenage birthplace 
groups. In agreement with the finding for teenagers in Section 5.VI, these 
are - negative, indicating that there is a reduction in migrant unemployment 
rates due to an advantage 1n attributes. Overseas born teenagers possess 
more of the attributes that reduce unemployment: they are concentrated in 
metrop:)litan areas, are more likely to be married, and, in some cases, have 
more schooling. 
Column 4 lists the unemployment rate differential which arises from 
the different relationships between unemployment rates and attributes 
across birthplace groups. These results indicate that the different 
relationships between unemployment rates and attributes for the foreign 
born tend to result in lower average migrant unemployment rates. 
H 
~ H a C: 
TABLE 6.11 Cf) H ~ n tIJ 
H Cf) 
INDICES OF DISSIMILARITY >' r-1 0 
SEGREGATION BY EDUCATION LEVEL l"IJ Cf) 
(72 OCCUPATIONS) tIJ tJ GJ H 
:::0 Cf) 
tIJ Cf) POPULATION CCJv1.PARISON GROUPS 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 15-64 §;; H 3: 
t-:l H 
------------------------------------------------------------------------------------------------------
H r-1 
~ ?o Aust. born males < 16 & 16 19.4 19.7 21.4 22.0 23.8 24.9 26.5 29.1 29.8 27.3 20.4 " H ~ ~ Aust. born males 16 & > ln 31.2 36.5 37.0 31.6 28.8 27.8 25.5 22.1 21.3 22.0 29.9 ~ .. 'U Aust. born males < 16 & > 16 40.1 47.5 52.7 51.4 50.6 49.9 48.4 46.5 48.5 47.8 43.4 tIJ Cf) a Overseas born males < 16 & 16 18.'1 18.8 23.1 25.5 25.0 25.6 25.8 22.4 24.1 24.6 22.5 Cf) tIJ tIJ GJ H Overseas born males 16 & > 16 25.2 27.0 26.8 21.3 17.9 14.4 15.0 16.4 16.2 18.6 20.9 GJ :::0 >< :::0 tIJ Overseas born males < 16 & > 16 32.7 38.7 43.0 41.8 39.9 36.8 38.9 37.6 36.7 37.9 38.7 tIJ ~ O"I ~ • Aggregate males < lo & 16 19.3 19.6 21.8 23.3 24.3 25.0 26.6 26.9 28.1 26.6 20.9 t-:l >' t-:l H Aggregate males 16 & > 16 30.2 34.7 33.6 26.9 21.9 19.5 18.5 15.3 15.4 18.0 25.7 H ~ ~ Aggregate males < 16 & > 16 39.0 45.9 49.3 47~2 44.1 41.6 42.5 39.2 41.1 42.4 41.3 tp 
0 ~ 
z 
Aust. born females < 16 & 16 21.7 17.3 18.0 20.2 22.3 22.9 22.6 27.9 29.3 24.3 23.2 tIJ ~ B Aust. born females 15 & > 16 19.7 32.9 34.5 27.2 27.3 26.0 23.3 21.7 20.7 17.6 27.6 tIJ n 
Aust. born females < 16 & > 16 32.5 41.7 47.8 44.3 45.8 43.1 39.6 38.1 38.9 34.9 39.3 >' tp t-:l Overseas born females< 16 & 16 28.2 30.0 32.9 34.0 33.3 32.1 28.6 27.0 27.5 30.1 32.8 >' H Cf) ~ Overseas born females 16 & > 16 14.6 22.8 24.9 20.2 18.9 17.7 16.4 13.8 15.7 16.8 19.4 H Cf) 
Overseas born females< 16 & > 16 40.5 41.9 4t! .. ?r 4~.8 44.1 43.3 40.6 36.9 39.0 37.2 44.2 r-1 0 tIJ 
Aggregate females < 16 & 16 22.6 19.8 21.6 23.4 25.0 25.1 24.5 27.5 28.6 25.1 25.7 l"IJ ti3 
Aggregate females 16 & > 16 18.9 30.8 31.0 23.7 22.4 21.2 18.5 16.4 16.8 15.2 24.9 Cf) r-1 tIJ " Aggregate females < 16 & > 16 33.6 39.6 43.8 40.2 40.7 38.3 35.2 34.5 37.8 34.8 39.2 >< 
'U 
------------------------------------------------------------------------------------------------------
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TABLE n.12 
INDICES OF DISSIMILARITY 
SEGREGATION BY EDUCATION LEVEL 
(58 INDUSTRIES) 
POPULATION COv1.PARISON GROUPS 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 n0-64 15-64 
------------------------------------------------------------------------------------------------------
Aust. born males < 16 & 16 11.2 10.7 12.7 13.4 13.9 14.2 14.8 15.7 15.8 13.6 11.2 
Aust. born males 16 & > 16 22.7 26.1 27.5 24.1 23.3 21.5 18.7 18.0 18.8 17.0 22.9 
Aust. born males < 16 & > 16 29.1 33.1 36.8 36.0 35.4 32.n 29.9 29.2 30.2 27.5 30.5 
Overseas born males < 16 & 16 10.5 10.1 14.5 16.4 15.7 15.6 15.0 12.5 13.2 13.0 13.3 Overseas born males 16 & > 16 17.8 19.9 19.9 15.6 12.9 11.9 10.1 10.2 9.2 11.6 14.6 
Overseas born males < lh & > 16 22.4 26.6 30.7 28.7 26.6 25.1 22.5 20.3 18.4 19.7 25.0 
Aggregate males < 16 & 16 10.9 9.9 12.9 14.0 14.4 13.9 14.~ 14.3 15.0 13.2 11.1 
Aggregate males 16 & > 16 21.8 24.9 24.9 20.4 17.6 15.9 13.7 11.8 12.6 13.4 20.1 
Aggregate males < 16 & > 16 28.1 31.8 34.2 32.2 29.6 27.5 25.~ 22.5 23.2 23.5 27.8 
Aust. born females < 16 & 16 20.1 16.0 17.2 18.4 19.2 17.5 14.6 15.5 15.4 13.5 17.7 
Aust. born females 16 & > 16 19.3 28.3 28.8 22.2 21.9 19.3 19.5 18.9 17.8 15.0 23.4 
Aust. born females < 16 & > 16 35.1 38.4 42.3 37.9 37.7 34.4 31.8 29.5 27.0 23.7 37.5 
Overseas born females< 16 & 16 23.0 23.9 23.9 23.4 21.9 20.1 15.3 12.6 11.5 17.4 20.0 
Overseas born females 16 & > 16 18.8 20.6 21.7 17.1 15.0 12.4 13.n 9.0 11.2 12.7 16.3 
Overseas born females< 16 & > 16 39.4 40.1 39.7 36.5 32.9 28.3 25.6 19.5 19.1 19.8 32.5 
Aggregate females < 16 & 16 20.5 17.4 18.4 19.4 19.1 17.4 14.3 14~6 14.2 13.6 18.1 
Aggregate females 16 & > 16 18.9 26.5 25.9 19.4 17.6 15.0 14.8 13.0 13.9 13.2 21.1 
Aggregate females < 16 & > ln 35.5 38.2 40.1 35.9 33.9 30.2 27.6 24.2 24.2 22.5 35.6 
t'tJ 
------------------------------------------------------------------------------------------------------
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POPULATION CCJv1PARISON GROUPS 
Males < 16 Aust. & CNerseas 
Males 16 Aust. & CNerseas 
Males > 10 Aust. & CNerseas 
Males Pggreg. Aust. & CNerseas 
Females < 16 Aust. & CNerseas 
Females 16 Aust. & CNerseas 
Females > 16 Aust. & CNerseas 
Females Pggreg. Aust. & CNerseas 
TABLE 6.13 
INDICES OF DISSIMILARITY 
SEGREGATION BY BIRTHPLACE 
( 58 INDUSTRIES) 
I 
I 
15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 15-64 
13.6 17.8 19.1 21.5 24.3 24.2 21.5 20.0 18.2 19.3 19.9 
13.2 12.9 15.2 17.8 20.6 19.8 18.2 21.6 18.2 17.1 14.4 
15.1 15.3 18.6 21.2 25.4 26.3 23.7 24.2 22.4 22.4 18.6 
13.0 14.0 16.3 18.9 22.2 22.0 19.5 18.2 16.9 17.9 17.3 
13.6 21.0 21.8 23. 0, 24.8 23.9 22~1 18.1 15.0 16.7 20.6 
9.1 11.1 13.4 16.8 19.6 18.1 17.4 17.4 14.2 18.8 12.4 
10.0 15.1 17.0 21.0 26.8 24.6 22.0 25.0 20.7 23.8 16.5 
9.8 14.1 15.0 18.6 21.5 21.3 19.4 16.6 13.9 16.0 15.8 
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TABLE 6.14 
INDICES OF DISSIMILARITY 
SEGREGATION BY SEX 
POPULATION Cav1PARISON GROUPS 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 15-64 
------------------------------------------------------------------------------------------------------
1. Occupation 
Aust. < 16 Males & Females 77.3 74. 2 68.1 64. 3 63.3 61.9 60.9 57.1 55.4 51.9 63.8 
Aust. 16 Males & Females 76.1 71.5 61. 5 58.4 57.4 57.2 57.5 55.8 54.0 48.6 63.2 
Aust. > 16 Males & Females 49.7 47.0 44.3 46.9 48.4 49.5 50.3 49.1 47.7 45.7 46.5 
Aust. P>qgreg. Males & Females 68.9 61.9 58.4 58.3 59.4 58.9 58.5 58.1 54.5 50.7 59.8 
Overseas < 16 Ma 1 es & Females 67.0 63.1 63.1 62.5 62.0 62.0 61.2 60.1 60.3 59.1 61.2 
Overseas 16 Males & Females 70.7 67.3 64.9 62.6 62.6 62.2 60.9 58.2 57.7 54.8 62.9 
Overseas > 16 Males & Females 53. 6 49.5 48.9 52.5 55.4 55.7 55.6 53.4 49.2 48.4 52.2 
Overseas Aggreg. Males & Females 62.8 57.2 57.4 58.8 59.9 59.9 59.2 57.9 57.1 55.2 58.4 
Total < 16 Males & Females 75.9 72.0 66.3 63.3 62.3 61.5 60.7 57.8 56.5 53.4 62.7 
Total ln Ma 1 es & Fem al es 75.4 70.8 62.1 59.2 58.6 58.6 58.4 56.4 55.1 50.2 63.1 
Total > 16 Males & Females 50.2 47.3 45.4 48.8 51.5 52.4 52.7 51.3 48.6 46.8 48.4 
Total Aggreg. Males & Females 68.1 60.9 57.7 58.2 59.2 58.9 58.6 56.6 55.2 51.8 59.1 
2.Industry 
Aust. < 16 Males & Females 48.7 44.8 38.3 37.4 38.2 38.4 37.6 38.5 39.6 39.5 38.3 
Aust. 16 Males & Females 47.2 43.4 35.9 38.6 38.1 38.0 37.9 37.2 37.9 36.8 37.0 
Aust. > 16 Males & Females 37.8 39.6 38.2 40.2 38.1 37.2 36.2 34.5 35.8 35.9 34.5 
Aust. P>qgreg. Males & Females 44.5 39.8 34.3 36.7 37.2 37.3 37.0 38.1 38.9 39.2 36.6 
Overseas < ln Males & Females 41.7 38.0 37.0 39.7 41.0 41.4 40.8 42.0 44.1 48.6 39.9 
Overseas 16 Males & Females 42.5 39.3 36.4 35.2 34.6 36.5 35.5 37.4 38.9 45.0 36.4 
Overseas> ln Males & Females 38.6 35.1 30.4 33.5 35.0 35.9 35.4 36.0 36.8 40.3 33.0 
Overseas Aggreg. M:3les & Females 39.6 35.4 33.2 35.2 37.1 38.2 38.4 39.8 41.8 46.0 36.9 
Total < 16 Males & Females 47.8 43.4 37.6 37.7 38.6 38.9 38.~ 39;5 40.7 41.7 38.4 
Total 16 Males & Females 46.6 42.7 35.9 37.4 37.1 37.3 37.5 37.2 38.1 38.8 36.8 
Total > 16 Males & Females 37.9 38.4 35.6 37.4 37.0 36.9 3n.4 35.4 36.6 37.9 33.6 
Total Aggreg. Males & Females 43.8 39.0 33.6 36.2 37.0 37.6 37.5 38.6 39.7 41.0 36.4 ~ OJ 
\.Q 
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APPENDIX 8.A 
DESCRIPTION OF VARIABLES USED IN CHAPTER 8 
All variables are constructed using the L.G.A. 
observation. 
as the unit of 
1. School Participation rate age t: 'This is defined as the 
prop::>rtion of the age group who were attending school. Notice 
that it excludes teenagers attending tertiary institutions. 
- 2. Unemployment rate-PAM: This is the unemployment rate of all males 
aged 35-54. 
3. Unemployment rate-19: 'Ihe unemployment rate of the not-enrolled 
category of 19 year old males o·r females. 
4. Mobility: Defined as the percentage of all 15-19 year old males 
or females residing in the L.G.A. at the time of the Census who 
moved into that L.G.A. in the previous 5 years. 
5. % Catholics: 'Ihe percentage of all persons (answering the Census 
religion question) in the L.G.A. who stated that they were 
Catholics. 
6. Family Income: 'Ihe following definitions were experimented 
the average family income of 35-54 year old married males; 
average personal income of 35-54 year old married males; 
average personal income of 35-54 year old married females. 
equations presented in this Chapter use the first definition. 
with: 
the 
the 
All 
7. Income foregone-t: Defined as the average personal income of 
individuals aged t who had a school leaving age of (t-1). For the 
analysis of the aggregated data, this opp::>rtunity cost variable 
was measured as the average of the income foregone of the 
I I 
L 
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individual ages comprising the age groups studied. 
Another candidate for inclusion in our estimating equation is part 
time employment (defined for our purpose as employment involving less than 
15 hours Y.Ork). It is generally thoUjht that a higher percentage of part 
time employment - the Gregory and Duncan (1980) education subsidy - would 
tend to increase the participation rate. But given the small amount of 
monetary compensation received by the overlap population, the response 
should be slight. Hence, our initial estimates which included a part time 
employment variable appeared unacceptable: they indicated that a one 
percentage point increase in the part time employment rate Y.Ould increase 
the school participation rate of (say) 17 year old males and females by 
nearly 4 percentage points. Associated with the introduction of the part 
time variable into the estimated equations were substantial reductions in 
th2 coefficients attached to all the 'social indicator' type variables. 
Part of the reason for this exaggerated res}_X)nse may be the measurement of 
the variable we are using. Comparison of the number of persons Y.Orking 
less than 15 hours from the Census and the Labour Force Survey reveals some 
particularly Y.Orrisome discrepancies. 231 464 persons were so employed 
according to the Census compared with 382 000 in the Labour Force Survey -
a 65 % discrepancy. Given our ignorance as to how this descrepancy varies 
among socio-economic groups, it seemed best to omit the part time variable 
from the analysis. 
.... 
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MFANS AND STANDARD DEVIATIONS OF REGRESSION VARIABLES 
VARIABLE MFAN STANDARD DEVIATION 
Males Enrolled 
n 
lqe 15 88.74 5.06 
II 16 64.03 11.75 
II 17 39.46 12.95 
II 18 11.82 5.55 
I 
Females Enrolled 
lqe 15 88.19 5.17 
II 16 63.33 10.93 
II 17 37.15 10.62 
II 18 7.66 2.88 
Unemployment 
-Prime lige Males 3.00 1.68 
-Males aged 19 9.66 4.42 
-Females aged 19 10.78 5.31 
% Catholics 30.88 7.40 
Schooling 35-54 males 15.11 0.42 
Schooling 35-54 females 14.95 0.40 
II Family Income 125.22 18. 98 
Male Income Forgone 
lqe 15 31.49 7. 64 
II 16 32.87 3.75 
II 17 37.38 3.30 
II 18 44.92 5.26 
Female Income Forgone 
Pge 15 31.52 6.79 
II 16 30.81 3.56 
II 17 39.97 2.75 
II 18 42.98 3.53 
Mobility 
-Males 26.97 11.02 
-Females 31.08 11.66 
---------------------------------------------------------
Note: All income variables scaled by a factor of 0.01. 
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